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ABSTRACT 

The document records a hearing held by the Select 
Subcoaaittee on Education on the application of technology in meeting 
the needs of handicapped Americans: The Rehabilitation Act of 1973 
provides for research funds and reguires that 25 percent of moneys 
appropriated for research in 1975 be expended to establish and 
support engineering research centers. The purpose of the hearing vas 
to learn more about nev developments in biomedical research in 
improving the lives of handicapped persons and to explore the 
benefits which the handicapped might derive from research and 
engineering devices sponsored by such agencies as the National 
Aeronautics and Space Administration and the National Science 
Foundation. Testimony vas given by a panel of experts in the field of 
the application of technology to the severely handicapped; prepared 
statements and supplemental material describing recent technological 
advances are inclded (AJ) 
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V0(\\TI0NAL UEilAiniJTATION SKUVKE 



FRIDAY. »iARCH 8, 1974 

1 1 1 a s K (II* I { 1 ; n ; i ;s i : n ta rw i :s, 
Si:i.,;cT Sn5( 'n.M Mm u\ KinT.\rin\ 
or Till: ( \)MMirai: ON Kdii ation and Lahui:, 

Wtfs/thn/fo/i, 

Tli(» M'liM't Milu'oiiuiiittco lupt Mt 10 t)\'lnck a.iiK, pin-.-iiaiit \n iiotirt*, 
in rncMii L'lTrj. liavljurn Iloii.s* Ollict* rmiMiiiy. Hon, J<ilin lii'ml^Muas 
j<-l)nirniMii dI' tlii» si»Iim1 MiKfoiniiiittt'o | |)iH»siilinii', 

MiMiiluTs |)i'tw(Mit : Ul•})Iv^^l•Iltati\vs liriuIiMnas (pivsiUiii^O, Land- 
^•ri'hr, and llanst»n. 

Also pi'f^nir : IJi*])i-('Si'iUali\ i* Clawson, 

Stall" pnsi'iit : Jru'k(i, 1 >uncMi, ('t)unsi»l : and Martin La\'<jr, ininoricy 
U»y'i>lat a'^soriat'/. 

M?\ I5aAi)«-:M.\s, *l*lu' S«'Iimi Sulu'onunittiM* on Kdiiration w ill i")nu» to 
urdiT t'oi- ilu' pni-posf of roialurtin^^ a lavii'iny* r<'*»'ai*dinii* tla» applic:!- 
tiijri of trc-linolciirv in nau'rin;: \ \\v wwiU liandii'appi'd Aiuri-irans, 

'Mir diair stiniild point (ail liau U.K. M)7u, >i^nicd into hrv last 
yt-ar as liir Ui'lialiil itaf ion A<*t \A pi'ovidrs foi* lU'Sraivh fnnils, 

and rtM|uii'is thai 'jr* ppiTtMii of iiioiu'vs ajjpi'opri itrd foi* i-i'srarcli in 
n»7'» 1)1* cxprndrii to rstaMisli and support m^^iniM'rinH- I'rspuivli 

ri'lltcrs. 

It is our piii'poM* la'rc toilay to learn mon- ahoin la-w di'vrlopnuMits 
in hiiaiiiMliral n'srai'di in improving t lir li\ fs of liandirapprd p^M'Soiis, 
We lio|>i* also to I'Nploi'c tlu' lirni'lits wlilfh tlu* tiandirappMl ini^rlit 
dt*ri\!* from rrM'ardi and i'n*:iniM'i'in^r ^Icvircs r-pon^orcd by surli aj^rn- 
r'h's a- tia- \ata)iial Ai«rf)naat ics anil Spare Adininist ralion and tlir 
Nan(»nai Si'lrnri* [''oniaiatioiu 

Thr Chair should point ont his nialiM'slandin^^ that NASA has 
st!|j|ii'd the i-t»lal ionsliip hrtwriMi wriLdil Icssnrss atal naihility atal 
NASA*^ woi'k ha^ !iiaj|r a >i;»"nirM*ant ron! riln«t ion to nntii'i>ta!Mlin;^ 
fin- niohjiiiy prohlnnsof lKna!i('a:)pril ptM-sons. 

So \\»' ;irr hoprtnl that \\v ni..y loihiy Irani inori* ahont tlir futnrr 
hrnr(ii> of >iirji \vi*r' suppoUrd at rr liahi I i t a t ion r iiirl iirr 1' i niT rriit 1' !S, 

A^ \oM may kno\- , ihis siihromtintti'r has jurisdirtion ovn* a \vitl(» 
\aririy of hmnan srr\irrs programs, inidwdinL' proirt'anis that .-i»rvt» 
t III' rhirrly, • • !-y yo'.nir rliildrrn. and |)roLM-ams that sim-V(» liatidirapptul 
rhildrrn. I*'.\rn iiov'., w.* arr in tli'' tnidsi of hrartiii^s aw Irii'islaf ion to 
pro\ id'' I*'rdrral Li-rant- ti» States for rmnhnrsin^' loral srliool 
disM'it'ts ill (H-drr to ijii-rt tlir rxrrss rosi > of r(hiratin;j- handirapp(»d 
rhildrr:i. 

So niir di-i-n^>ion loilav i^ in linr with thr i-ont inninji' ronriM'ns of 
this MilH-ominittrr. 

(1 ) 



ERIC 



s 



Our wit ii,.<s..s fins iiinniiMf: will m-huW Mr. Sl\kv (Jornmn, oon- 
!':"/;. l';.I.v,Vss,u-i.i:nn: Mr. l,o,:.nura (J.,MJns.>n. 

J 1< rj.ns llos.uti.l, Host.),.. Mnss.: Dr. .la,,,... ],Vsv.i..k, .lir..^o7: 
h.'I .ilulifnfi.),, lMi.iri,iivrii,.ir (V„ti','. I)()\vi,».v. ('alii.: j),.. Kr^i,, K. 
lu-h!mi'r. .liiv.-it,,-. Divisioi, of Hio,iurl,i,i,i,-.;. I„sritiif.. of KHi'ihiiita- 
tioi, Ah.,!,,-!,,,.. N,.\v \ oyk T'i,iv('i-sify Modi.Ml <Vnf 'r: I),-. Tht'obnid 
Iv.'ich liistitiifi. „t l{i>ii„l)iliii,fi..ii M,..li.-i,i(.. NVvN V„rk Mi-dicil (Vn 
v' -^I'li"!'!. liirirtoi-. (HiiTjiviiiiiMii, S.-li(n^l of Acronniitics. 

At'w Joi-k: 1),;. Irvi,,:: S. ( 'ocip,.,-. diivctor of ^u'ln-osiu'mM-v. St. 
liarntihim HcK^pital. Hi-()i,x. N'.V.: .Imiics H,i,-,vss. Acfi,ijr Co' „nis. 
smin','. Ki'IiahihfafKii, Si-rvi.-os .\ilnii„iril ,-:iti()ii. .'•ioci il ami Kclialnlita- 
»• n Svnuv. l)t'|.!ii;f„ii>iit of llcalfh. Kdiicat inii. n,id Wclt'a.-c: Dr. 
.lntii('.'< (liicvtr. .\cfi)in- ('()ii,iiii.ssin„i'r for Ifi'scard, ai,d ' ■;■'!, onsti-a- 
tioii. i:. !ial,ili(af:()i, Si-,\ ii-cs .\di ii,iisti-at ion ; and Mrs. .tonn If. 
Mdlcr. D.^piitv .\ssisfant .Svrcf a,-y foi- "\\Vira,v Li-irishitioi,. Di'i)art- 
iiu',it oni(>alfl,. K.diiciitioii.aiid Wi'It'ai-i . 
^ Mr. (Jninr.w. M,-. Oiairi,,ai,. ii,ay I add oiu* iiioi-i' witness ? ti,, jg j),.^ 
KoluMt W. .Ma, ,11. |)i'oi'i's-(.,' ol' i'ii<ii„fi'i'i,i<f. MIT. 

Mr. r.iiADi-.MAs. Ki,u'. Ml'. (Jnniiaii. I iiiidi'rs,a,id vo,, have an opi'ii- 
intr stat»>iiiiMif. \m may pi-onu'd with that, fhcii we shall next l,i'ar 
troiii .Mr. ( ioldi'iisoM. 

\ am opc-ially ph-asctj to lie alilc to wi'lcciii' \o,i Ixd'orc fho co,n- 
Miittci' a- (>„(• who has done as iimcl, a.-« any .Vnn'ri -an I k,!nw to draw 
fill- pi-ohlcm to t hi'i,- atii'iit ioii. 

.Ml . ( io,-, nan. you ,nay piocci'd. 

STATEMENT OF MIKE GORMAN. CON'.ULTANT. UNITED CEREBRAL 

PALSY ASSOCIATION 

Mr. ( roiiM.w. I lia\-i' ;i l>riid'sfati'in"iif. 

.Mr. ( iiairii:. ,, and mcinlu-s of the .•o,nnnltfi'. I Iiavc a I),icf slaf*'- 
incnt a-tlu' tiiodcafor of f his i.ancl . f the most dis, in:.iiish,.d (>.\pprts 
111 tlu- «-()iiiifry in tiu- fiidd of llic applirafion nf tcchnolotry to tlu 
si'v.-ivlv ii;ii,.licaiii>i'(l. To list thci,- .■iiiM ici,!,,,!, \ita.' would take sonu' 
tO'ir .Ml pao(.c.s,) I will spare the Chairman i,itlii f nw^ard. 

>\'f ail- dci'piv <.'rafi'fiil to thi.- commifft'c imf to its sister ('(•„,,iiif- 
feenii rhe Ha'idi.-anped. headed hv .S-nator .fei,ii;iiirs Handol))!, in the 
.<«Miare. foi- tiieir inceased attention to i-esear.'l, teelinoloiry and its 
(loifiiiiai for ystoriiii;' tiioii-aiid.s of severely lia,idieapped i,idividiial.s 

lo lifodll' t ive i\ iliir. 

In your o\( ,-si<ilit heariny.- on this pi-ol»|en, last year. Mi-. Cliair- 
iii.-iii. yon i:off(| that the admi,,isf ,-af ions propo-af for ,'esearcl, in 
Ii*<-:il i:»7l \\;is •.ilioii, the same as the aiMoimt a ppi'op,-iated hv the 
(■on.-,-es-i„ 1!»V-.'. 

U'e !ire. theivfori'. somewha' hfarteiKi' h'- the fiief that the hill 
pfi->^ed Iiy t he ( "niiniv^^ i,i .•^"eDtemlier. M1711. p.l7;', iiii,ho|-i/.es J^L'.-i 

million foe the ciiri-eiit fiscal year and a like amonn, fnr H.-.-a! I!t7."». 
whieh lieMiiison .luly Laml that the le<:islation f .,,1 he,- spates : 

'flific )•< fnrtliiT ..iitlii.rii'.(.(i in |.|. i|.r;iiiri:itfi' fi ;• swh iniriinsf for e;ieli siieli 
additiiiii.'il --iiiiis ,is tin- rimuii's^i inn.v iletcnniiH' in In- m-cfsyar.v. 
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bill also sjn^'ilirs tlint of 1 iiosc snins iMitlioi i/.iaL 'J(> piMvoiit in the 
j'uniMit viKXV ami li*) \)v*vn\t in liscal li»7r). wbii'h is of ('oium* tlu» lust 
\var of the hill, slitill he di'Vofml to the estahlisluueiit ami support of 
reliahilitntioM (nirinei'riiij^ I'esiairii eeptiM's to, 'Nli»N(»l()p innovative 
methods of a])plyin</ luivinKMul ineiliral tec*linolo,ii'v, sciiMitili' achievi'- 
nuMit, and psvchojojrical and social knoNvieiliri' to solvi* I'cliahilif ation 
prohliMns throiinrh planniin^' and eondui'tifiL' ivsi'ai'ch. invhulinir 1*0- 
operaliv(» ri'.^earch with puhlie oi' privati* nizeiicies tind ortraiuxai ions, 
desi«rneil to prodn«T new seirntifir knoNvliMljri', iMjuipnHMit, and ilevie(»H 
snitahl'.* for sfjivinjr problems in the rehabilitation of Inindieiipped in- 
tlivitundsand for rediicinjx environmental harriers/' 

I will not Diake too many ad libs, hut tlu- top amount we van I'eeeive 
is million nnd(M' the lir) jHM'i'ent foi'innia for liseal U^Tj. 

Ilowi'Vfi', sini'(» the liiial api)rop!*ialion for ri'si'ai*eh was oidy $'20,- 
:)nnjH)i) for the I'urri'iit year, there is only approximati»ly million 
available rlns y<»ar foi' rehabilitation iMij:iiuH»rin^' ivs(Mir('h eentt»rs. 
Several witm^sses on this panel here today are <lir(M*tors of these cen- 
ters, a^nd they are in a posiHf)iK a nnieh behei* position to testify to the 
crippliuiT inadeqmu'ies of these appropriations. 

yVv were tluu'i'fore stunmul, Mr, Chaii'inan, wlu^n Mr. James 
Hwiirht. the administrator of Social and Kehahilitation Services, ap- 
peared het'ore the House Apr>ropr'ations (\)mmitle(» last year—that 
was on !ht» ireneral sni)pleiueutal— and testified before Chairman 
Flood that, "there is some cpiestion as to whethei* the level that is 
re(|uinMl by tlu* law can he idfectively utili/.ed.** lie was then* tnlkinj; 
about the M million. That has caused'ns anjruish and I am takinj: more 
sleepin.tr pi lis. 'rhen* are only live rehahditation envdm^crMijr research 
centers in existence at tin* pnwCit tirne. and last yeai' tluy were 
awnrdiMl tlie staj:;r<M'in(: sum of $1.7 million in a total V(M'atioiml re- 
hMbllii.-it'on budtret of appro.xijuately $700 million. 

Mr. Chairnnnu 1 lu'lievt* f hat this panel will prov(» to your satisftic- 
tion th. * there* is a trenuuidons furid of tei hnoIo*ri<'al know-ho^v which 
can hi' applietl to the rehabilitation of the severely h:indic:ip])ed. For ^ 
exantpli'. m.-'ny ()«' the witnesses here today ha\v' worked on an in- 
formal l)asis with tlu* Xatiorial Aeronautic'S and Space Admuiislra- 
tiofi. Imu* e.\.'uui)li», cofifuMatinir bet ween t(»chnoloL'y and nuHlicine, in a 
recent nu>in(nambnn to Dr. Ilowan! Husk, who is the ^Tod of /ehabili- 
lation and ciLditly so, \ h . Tli<M?baid I{(Mch ])ut tlw thrust of tliese prob- 
lems i?i :! nntsh(»II when he wrote about areas wliere N AS.V t'^dmolojiy 
i-ouM bi» a[)plied ri^ht now in a mnuber of prf)jccts which he listed, 
I c.Munot jro into n \t)\\ir list but just to (piote oiu parajrraph: 

Suifjjnh* riwhiuilniry ff»r ^MlntlMli of mU (»f tfi»'sp ; rnl.IiM:i? (>\ists jp the NAS.\ 
iMitYfr-^ Tlif (mih'uHy is tlmt NASA lias ?iot (iovt»1f)i)'»(i tho |H'rsonri«'l win? cun 
tr;tn-l;itf n r?un»louMr:!! knuw-hnw iiitci tlir hiMnuMlicnl st'ttlri;: • • * NASA is 
u.»» fuU.v unawjirt' <»f whnt is iH'rdt'ii in tho !»ic»iin'«i;r'al dnmniii. nnd on the other 
h;in»I. i»i'»riHMn<':i} s irntists jmd •■nnh ljiii^ li.-ivr too WuW kimwlt'tlm' df wfint N.\SA 
hu< to «»fr«'r. 'riip rxlstiim nu'th*Ml «)f disspininaf ini: InfornwHion !>■ <in<'ttnTitlsh 
:":ni tj>t:ill.\ iru-ffcrtlviv Ii sp»*n)< to ik that hptttT j'oiMinimii'atioji !M»t\vi*«»!i NASA 
th^ l»i(»jnoiii»-;il coriuiinriit.v i hi'cossar.v ami tliat «aio way fu ac<M>iniinsh this 
would |m» for hiohmi^i*^ aTnI rnnii'i.'ins t«> survtw NAS.\'s t»M*fnin|o«!n.' loinain 
am! tor .\AS.\ to liavr s»aii«' of its ppopio t'.\postMl to our t'nviniirnH'nt. 

Meaiiinir tlie mediral etivironnu^n!. 
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Wiiih' this -tnlriiuMit is iv^t ficifil, Mi*, (1iMii'iii;tn, lo NASA, \\mv 
:nv so manv mvas Ih'\(iiuI NASA wlu^w this nwi Ih« TUvw is 

?i t\vo-\v:iy<livol liriwi^i^n im^diriiip ami (ir|nioluy\ hui ivflniiilv NASA 
iKjiinm|MH'ijui! rach)!' in rhis proMrtn. 

\\\\ tliiMvl'Div. :i()plaiul Vdur li>7:l cnnnniitiu* ivpni-i uii SdTo, 
whirli iv(|uin's Svrwliwy of IIMW to, "i'»)iHhir( u (•oin|)iv|irfi.sivo 
.<tinlv, inclihlijjn- ivsi'juvli ami ilcimMisi nuinii jM-ojcrt l la* Ti^asil/ilit v 
of nu'f lini^ih'sio-iiiMl to pri'pai-i* iihl'M itliials w ilh ilic mosl spvimv liaiuli • 
faps foi' I'liii-y iiilo pi'oyrains uiulrr t his ari wliu woiihl not oMn'cwisr 
lMM*lii:il)!i» hj rnirrsiirh proo'i-iuns iliir to t 1h« s<»\ ority of (lirii liaiulirap. 
ami In assist imli\ iiliials with thi' niosi si»\tM*i« hailtlimps who. (hir to 
I 111' si'vi'i'ity of ihi'i!' hamli>':ips ni- oiIum' fai-tors siirli as thi'ir a«^i*, cuii- 
nol !vaso!iai)|y hr i'\pi'cti»i| tn hr n»hahilitatiM| f(»r rni|)loy!iU'n( hm for 
win an ivhahiliiMiidu coiihl imprtu-i* ilu»ir ahilily to livi» i mlrprmliMH I v • 
or fiiiM'iiuii i!*)i-iii:i]|y wiihoii! ih.-ii- family or tiu'ir <*omminiiiy/"rhn't 
IS fruiii 1 lii> I'oiiiiiiiniu' I'rport of l!>":». 

Mr. ( 'hairmaii. \\r aiv awarfof!h»» fad that I hr prrsi'iil \*i)r;it jonal 
I{flial)ilii;»tic.ii A. i will t^xpiiv in tisral lliT:», ami thai tho ivs^aivh alio- * 
t-Mlion in ihc pirM'iii hill is liniiln! a^-ain l(n>nly S'jr) million, hut with 
ihr pi'i)\ i^cl pii>\ i(>ii>l\ j-rfnavil Ui. ;hat ihr ('i)!i*iiri'ss in lis wistloni ran 
appropi-iair siidi aihliliniial muiis as it i|i'*Miis iicfrssa/y. \\\\ llu'rofurc 
|)rnpusr I h:it ii' ihr nvw h'lrislal whivh yuii ww coiilcmi^lal iiii**, an»l 
yuii havi' tn i'nMit'inplah* il prrily sonn. lhal I Im' ant jioi-i/al ion for rr- 
stTOvh Uv cloiihltMl. thai is a mcHlr-l rsliniah'. to at least S.^i) million a 
\v:\v will, an a|»|)i(.pri:itc |)rrrcnlai.'"t' all(M-airil l<. l\\v rrhabililal inn m- 
i»*iii('fi'in:j rcsi-aii-h i-cnii-r^. 

\\ r ;ii>c» irspr.'f fii||\ oiiiv Ihai latiLinaiiv 1»" iiK'lihh'd in thi» la^w 
h'i;isl;it inn iv.piii'inii' liiat ; hr Kriiahil il at imi Sfi'vicrs Ailmi!iis| rai ion 
Im' mamlali'il tn u<i- rmitra*-! and iii-ant mrrhani.snis to rarr\ on 
••nllrii.diMt isr |>roji-rt< with ihc \:itinnal Arl'<MiaHt ir< mimI Sparc'Ail- 
minisl ral ii.n w itlt sM-nnu ioptM mi the tfi*hnnhii:'i«'a I s'uW. Thus \n<» arr 
t'oMlidcni that u - will lu-inii ai>niM a m-w day fni' i hoiisands ami thou- 
sands of <»Mr si-v-frcly liattdirappcd <'it i/.cns. 

'I liank ynn \ riy mtifh, 

Mr. iliMOf M 'rhiiiik ynii \rr\ tinh'h. Mr.dnrnian. 
\\*" s!i;ill iinw h-ar finiii Mr. ( lnh|rns<jn. 

STATEMENT OF LEONARD H. GOLDENSON. PKESIDENT. AMEKICAN 
BROADCASTING COMPANIES. INC. 

Ml. ,s. Ml-, ( 'iNiii'iiiriM and nicinlMMs nf ihi. (•(Uniiiit h'i». fnv 

t>a!ni- i> I.iMiiai. II. < inidc!i»-nn. | :nii .'hair'nian of llu' hniird and r\\u'*{' 
r\iM'iit;\r nlli.-i-r nf AnnM-i«-aii r»inrid«*a^t inir ( *<m»pani»»>. Inc. and ro- 
i'';'"i'l«'r :»nd ill, Kill nf tin. l»oar.l of Tnitt'd Ci-tvhral Pal>v As>n 
• 'iatinn. 

I CP - inlrii'-t in t» .'hnnlii^^y .-iiiidird i(» ini'di-'ini' startiMj in l'.»71 
niiitt l.y ;h---i.l.-nl. Mv wifi- sil m-\t tc» l)i-. Ijt Arnold, an advi-m* to 
N \> A in thr -oM.i pfM--|-;iiii :ini| lln- .'liairiiiaii ami i.r«.fc--:nr nf ihi* 
I )"p:iitlh. 'Ill nf Arnui.'iii! i,-- :ind A <t rnn:i n t irs. New V(jiL I 'ni\rf<it V. 
>l|f .Mlnl'hiiiM-d .d.Miit I lie |:h K nf d< Vclnpn ii'iil ii; \\ l.^.,-) rh.nrs ;ni'l thr 
Whnir h. Id nt ni f |,npr. j i.' .MjljipnuMlt. Ih' .-tritcd NASA h.'ol <l('V(dopcd 
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a lunar nvh .)i i;.uu,|lv in tlmv spa.-f i.t-u-nun l.l.<'ims^* ilu-y tVlt 
» ^^"l'< fl.p luh.,-Hn-lmT. hut nl.;n.i,>,u..l this id'Vh.f!.' 
V.M.?. ''V'^p'''''' ■^'■""I'J l""l< !'I tlu iuniM- walk..,- .h.vrloiunl hx" 

1- took this .> hy tuof iuorl<.n|. hun..- ualkiT u|, stims; .|.,wn sluirs. 

'• V ""••"•i.'l; '•"•^••="vh. tins ..oi.l.i In. |.-it into n .uiuiMliuv 

, ' " " ''•'"""•:i|.|u..j |K-fs.m. u> f,v.. .uilli.ms uf hnn.lirai.i,.-.! 

"hh-Hy )u.n,,|,. wh„ h.-i.l hornin.- iMinmhih., n.,,t ,Mit of 1 

lu'tlnioiiis am! nut iiitosocict v. 

'ti.^'n'""^'''! f'"' 'I'nuisimrtntion. Mr. Vdnc. ahoiu 

tli >. Il.|s:n.| il tlnsr.HiM 1... M.T. Miplislitxl tli.-v w..uhl put hv.lnu.li.- 
litis HI husi-s an.j cv.Mi trains, so all su.-h linUiliraniMMl .•uul.l tVulv "of 
••"I uit.. s.MMcty an.l |..Mlia|.s ..v.-ti ,.nni a livinir iiistt-a.! u{ iVili.- 
pui)ii,-,-|i!iii.i snr.M l)ui-.liMi on their faniilii's. " 

Hi-. A.ni"l''jhHi suui.vsti-<l I-nif.Ml (Vrrhral Palsv shuuM s.-,,.! hiiu 
"lit fn NA>A s Ain.-s K.-si-an-l, (Vufrr at MollVt Air Has.-. Calif., t-. 
s.-.- vvliat otlu-r .It.u.lopna.Mts ha.j lurn itiitiatiul hv \AS.\ that i-uuM 
In- iiscil lor the liainlli-.-lppcil. 

rpnn n-turuiui.-. la- >M.irMvst.-<| tla-r.. wvn- inauv .IcvclopuM.uts that 
sh.ail.l lu' uivvstii-atcl aiMl Miin-cstiul rnit.ul ( -..ichral PaNv ^|.nn<nr a 
'•oMt.Mviuv uintui- .\.\.-;a. \-rfraus- A.luiini.stration. H.'-alth. i-Mu- 
."ilinn. ami WHtar.-. National Iu<titut.. of ll.-alth. iVpartuicu! of 
l).-f.-ns.- |),.p!,rtui.-iit of 'IVaiis|i..rlati.)ii. llousin-r an.l Trlian Dcvd- 
<.pUK.nl D.-i-aifinciif. National Srwun- Fuun.lation. .\.-a.l(-inv of S.-i- 
•Mi.v A.-a.Iriny of Knj.iiii.cr.s. MIT. Ilarvanl M,-(|i,-al S.-hool. Duke. 
( a ilortM' \v.-U, a II. for. I. an.l a total of U other h-a.liiiy iiMMli.-al 
anil s.-icnt iln- iinivcrsif it-s. 

Aft.T talkinj.- will, N.\SA thcv sai.j tli.-v wonl.l like to jointlv 
sponsor s.i.-l, ,-.,iiferen.-e with rnii.-.l Ceivhial l»alsv. This was helll 
on N-i.teniher ^ III. 1U7I atti-i..le.j hy approxiiiiatelv .lortors aixl 
-•icniKts. Our of this confeivn.-e devclope.! maiiv (■"xeitiiiir iHwsihili- 
I n-i. I leie arc Init a few. " 

First, as you know, if a l»i-aiii i.ailure oeciii-re(| to an a.<tronaiit on the 
.M<.<.ii. If IS t^ossil.Ie to .•onti-ol f|,;,t asfoiiaiif from Mission Control 
( ruU'V 111 lloiist-)n. This is the iiKi.^fer an.l slave teehni-iiie -levelope.l 
■y NA.^.V. II a person weariii^r a similar spa. -e suit in llonstou in.ives 
his arm in anv -liiv.-t i.)ii. oi- makes any immhi-r of moVeineiils. the 
aslronaiif .)ii the Mo.in w.ml.l have to .lo r\ii.-t 1\- thesniiie. 

'I"his ♦.•.•hiii'loi.'y L^ave rise t.) the possihie «|.-velopnieiit ..f a liirlilor 
moon <iiif. whi.-h .'.iiihl ].,■ nseil hy a therapist. Lets «;:iv that .Mrp,.,i. 
pie. wh.> Icive -iillVreil <tr.)kcs. we"'v put into siinila r -uits. .\s a thera- 
pist inoveil li.-r arm. all .'lU tieoplc woiil.l iiiv.)liiiitarilv have toilothc 
«ame. th..i|.rh x.ihmfarily they .•ouhl not. wh,.,, she iimve.l a 
t.iey would all f.ilh.w iiiv.ilunfarily. TIiik. pai:ipleiries. people wlm 
I a\- -iill'ere.l slinkes. eeivhral palsy, .u- iiifaiilil,. pTiralvsis vi. •finis, 
arthrilt.- va-tim-; or finwe with of her iieivoii., .hsor.lers i-onl.l all re- 
.•(•IVe lliei-.aiiy from olie person. 

Tn the .li-rii-si..ii<. if \\a^ siii:i:e-fiMl that il mij/ht he f.-asil.l.- t,, pro. 
L'rani each !';.ii\-i,|iial with hi- ,-,,iMpii(,.r. .Vs an exaiiiple. if the 
riL'hf h'l! w:.< paial.\/.i-il. a formula .-.nil, I I..- pii, int.) tin- .•ompiifer 
whi<-li. when ;( out (on \\a- pu>heil. woiil i caii-e that li-<r to ir,, forwar.l. 
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Tho only nroljlm \vn\M W uwv of stnhilixat ion. 1'liis is the snitio ]>rol) 
Im tho Wrin-lit lirotlu'is i^nt'oiiiiloivd wlu-ii they first How an iiir- 
piano— that (if Ivcppioir it tVoin iloppiim- o\i»r. Thnmirh n-soiiivh, thort- 
i(m\ scientists \vonl(l have lo jind a stahili/.innf Uuw to pivvcnl iho 
poivon IVom tallinii' ov^r whvu ^ti'ppinii* on a paraly/.iul U«<r. Tiii.s (Iio 
sciontists at NASA IVlt. cotild In* t^viMvoino w ith research. 

Anotlu'V r\arnpl(" uns an flrctrtxh* iniphint whon tla* ki(hi(\\>* ho- 
raino^ paraly/.od. This i-aiiM^> iMircmic poisoiiino- and rcnain \loath 
withir. f> lionis. As a rrsnh ot' roscaiTh, howrvi'i'. it is now possihlo 
to implant an fh'ctrodf at an approprintf \r\ v\ of the spine ami kidiu'y. 
By pnshiiur a hntton thi>- activates a small transinitt(M\ This in turn 
nctivates the imphmted clertrode eansinu' the hindder to tunetion. 

It is also felt an elect rodf cnn he plac(»<l m»ar the ocnlai* luM've in the 
hrain enahlin^r ^ totally hlind ptn'son to se(» liirh! and slnniows. 

There arc nian\' other NASA disco\-iM'ics t(» Iu'lp the hlind (su<'h as 
the opticon). tiic handicapped am! the stone deaf which \vilt I'evoln- 
tioni:<e theii* liNcs. I am sniv this will i)e covered hy other witnesses 
t<)day. 

The anionni of hillion was spent on research to i»'et m(»n to thi' 
moon. It seems to me only h)i:-ical that an adtlitional ainonnt of monev. 
whether it he ^\ or hillion. shoidd he invested to fnrtluM' NA.'^A's 
■research to mal<i' many of these ihinirs availahle to those* on eailli. 
*rhe pnl)lic NN()id<l then hc^'in to jipprt'cinti* tlu» space pi-oiri-am for its 
impact woiiM he felt hy over In million fan d lies in this ( (uintry. 

In aildition. as I imdcrstamL it costs ahoiU s\\:, hillion aniinally to 
maintaiii the in nidli(ni *>andi 'appi'd in this comitry. I f we could n'laUc 
many of the?n s;'M*-snfli' ient as sn^*rested luwe tlu'<mu'li research we 
cotdd tMit that maijUiMiatice hy hillions of dollars. I wcndd think this i.s 
a rfood investment i.ai the part of onr(»o\'tMannent. 

One of the !)i;i- pi'oh|ems in ha\"ini»- NASA pursue ilu»se medical 
lechnoloMfical research pro:rrains is ciitt in**' across ( ioveiaunent ayeiicy 
lini's. Wlnai nvc tirsi hronnht up tin* idea of the ronfercMice ;it Aiiies, 
the National Institute ai Health nv;;s not even aware of the mcclieal 
t(n-hnt)|oirieMl research i)e*n^ done hy NASA. The 1 )(»pa»'t meut of 
Transportation. ;)s ;in e\»mple. pi'ohahly has the responsihility not 
«)nlv loi* mass tnohility l»ut indis-idual mohility. I f the Inmn- walker is 
to \){ dcN^lopetj ill a miidature foi'ui t'or nse hy the puhlic in their 
hotues, thi' evpertise to do the res -arch is at NASA. It would a[)|iea!* to 
Uio it should he mamlaiory that the I)cp;n-tniem t)f Transportation 
ami N ASA ^Imuld he forcetl to work' on this too-ether. 

It would ;d>o appear that the National In^^titute of Ili'alth aiul 
NAS.\ shtuild he NNoikilii; haiel in hnnd, ('erl:iiul\- the doctors would 
ha\i' to ifei tlicii- irnidaiu'i. iu tcchnoloL»y fi'oni N AS V au<l from other 
srientitic sfhools. of . oursi*. liy tlu» saun* token. NASA slioidil a'et their 
medic'.-il input fioni Mie Nnli'Mia^ Institute of Health as to their nee<ls. 
I dare s:iy the I)e|)artmenl u^' Dtd'ense luis researched many ai'casof 
Ic'^hnoloi! N fhut mitrht he :ii)j)lir;ihle to metiicinc. hut here airai i f am 
>uri' t lie I )ep:irim<uit of I )efen-e operates i»i their own ivory towei* iiut 
I au! uouli! I>c ik'niilued to eooiMU'atp with the Nati(UiaI Institute 
of jh';dth or the i>ep:ir!ment (U* Ili'nhh. MilucMtiou. ;ind A\*clfare if 
the pl-opi-r liaison i'e)uh| hr set up helWeen t hcsp (lONerniuent agencies. 
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just ««o(h| futimioii sfns«» aiul hiisimw roMlus I'onuiiilhu* \o 
ormnoiul ihi* inacliini'i v iDciilonv this iTossovt^r hotvwi'U ln>vvMium'ut 
a^XoiK'ios, 

hi rlosiutf. Mi\ riiairmaii and nuMnlu»rs of (luM'onnnitlor. I ialv*»tlu» 
liluM't^' nl' o\|)ivs>in;r niy ailinii'at ion for .voiu' displav of Innnanity. 
VOW! t*arsiy:Iihuhn>saial opcuiniiiilrdjicss in initial in.ul Ins lu»arin«i', 'I'fio 
nuTn^cM' of it»rhnolo;rv anil iiu'di^Miif, U\ tiiilixin*: honu* of disroVvM'- 
irs of NASA and oiUov si'ifntilii- srhiiols, is Irulv ih(» frmuirr id' iho 
futnn\ A tinn connnilnuMU by tlu» Conyn-ss is i'ssi»ntial !o I'tlVd i\ i»ly 
inipliMnfnt w^viwvh ali'i»a'dy stni1t»d hy NASA so as !o uwxkv it 
nvailalili' \\\u{ applii-ahli' to I lu^liandirappiHl, I lirnily lu'lii^vi* \vi» have 
it within oin'^^i'asp to niakt» fantast ic jst ridos forward itt tho V(M*y n^^r 
futniv thr'ouuli sm-h ri'St'ar»*h. 

Thank yon \ i'ry iniu'h for ln«arinj>* wit h nu\ 

Mi\ I^IJAPKM \s' Thank yon vi»ry nuirh, Mr, (iohh^nson and Mr. <ior- 
inan. \oy two v^ry fxritiny: amrinfoi'inativi' stat^'nu'iitri. I say i»\rit- 
iiitr luH'ansc thiy inaki» a stM'ions attt»inpt ti)iMiahh» nstot'opt» fiir nion» 
cflVrtivcly with thi» pi'ohhMns whi<»h all\'(M hnniln»ds i)f tiionsands of 
handicapped p(>opU*. 

i wonhl likf to think U may provi* to he tht» rase tliat onr (liscnssions 
hi»ri» may stiinnhite i itt-rest across the country aiul in the Conjiivss an 
to f hi* niH»ds of tile hi.ndi(*appeth 

Lt't nu» put some •pie.' t ions lo yon horh, if I may. I was sfru -k hy 
tlie sfatiMniMit, Mi*, (iorinan. in yoiir papi»r where ynn i|nntrd Dr. Kcdeli 
who is with ns this morning-, asstatiM«r NASA is\voefnlly iniaware of 
what is lUM'ihul in the l)ioinedieal (hiUiain aiiit on the othei* htiiuU Iiio- 
riicdii-al scientists and elinieians have too little knowhul^c of what 
NA.'^.X hastoolVer. 

Mr» (ioldi»nson, yon iinuh' a similar i)oint when yon nMinirked that 
Nvhi»n thi» ])roposal to have a ronferenee at .\ines\vas lanneli(»d. th(» 
NatifHiai Institute of Health was not t»ven aware of tin* teehnoh)gy 
Work luMiitr supported hy NASA. 

\ wonder if you have sii«rjj:esf ions as to how wo ran liidi XASA and 
(lie medical commnuity^ 

Mr. (JtJUM.w, I will iaki* a hriid' shot at that. Wt» ilid talk and had 
a mnnhiM* of ini»(»tin^'s with persons at N.VSA. I was nstoninh»d that 
tiu'v had no knowh»d^e of many nuulii^al developments. The?i on the 
otlipr Ik-uhI, tin medii*al commtmitv has no knowlediic of what the 
tcchnoloiiical community is ijoin^. Theri* is ahsolnte polari/ation, the 
feelinir th;it wi' ar(» doin^^ our tllin^^ we ai'e ovim* iierc, yon are thon», 
the lh»partmi»nf n[ Ivfensi* is over there. \"on kt»ep your e()tton piokin' 
hands out cU' our tliinjj'. 

St) t h:it is oii(> nf tlu» ma jor t hrnsts. Mr. ('haii'iiniiu of what we wviv 
tryinii" tt) say. I hope Mv, (iohh»ns(ui will say without promptiufj, be- 
cause I ch) iioi want h) prompt tlu» pri»shlent of .VIU'to say unythinfl:, 
that in aijditinu to coopcratiim whirh I like, nloii^ with moth(»rhood 
and free beer, there he nio»'i» inoiii'v allocau»d to {lie eii^ini*(»rinfr cen- 
ters. .Vt the priNent time there arc* on\v tivi». f think that is the thrust 
of it and niayhc Mi*. (ioldiMison wants to elahoruti», particniurly the 
cofipcial ive portion cd* it. 
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Alt'. Itni.DDNsnN, Wi» WCllf tnH'»' KIptrhorjU NAS/V Uhd #iMl liuovl 

\vlu»n» \V|» tliMiiolii tluT<^ \\y\v i^xiMiiiy' atva- li: wliiih NASA t'lUil^i 
t'iJtHUM'll h.'^rlt\ lU' l^lUi' tlii'ir I't'M'Uri'h ni>plir;ih}o in liiiMiUtis lii' 
imawiU'i' nf thiy j >ni( i,HM»ti!Jit' wt* Iiotw^oh <lnoiur:> iu\tl tlir 
ti'fhiioloyji'nl {j-!*()up nt Ahii»s, I'Vt'ii llinUjL:'!! s(UMt'Mi«hl (){'op!v wvrp 
then* U'nv\ \.\SA. ^\'*» M:-:kiM| \i\m if lr« Wdul^l |>n( iIcmmj on pmimM- 
(ho varioits Ihinuv thpy li:ul in tlu'ir itiviMifui'i^'s tIiiU rnuM pussihiy 
tln'Diiijrh ,y>i'tu'<'li \)v a\*nilMl)|p (o biiiiian^, a-ktul him 

how loiio* il wuiihl tiilvi» to rcsonivh oacli ut* thosr thiiu»s immI how luih'h 
it wnuhl i'o<t. 

I think it is hiu'hlv di^-^irahU* thiH ronniiiltiM* ui't Dr, Fh'irh^r to 
inaiii' siM'h a pposmlat inn i\s\u ihi* thii)i»'s thpy in ih^ir ihi'*'n(nry. 
how liifiii' it wonhl tnlu' ((» ivM«ii!'t'h th^'in iitu* \ui\\ nnwh it wnnhl rost 
lo di) I hr j«jh. 1 siM'\ I' (in thi' Spatu^ Api)lii'at ions lioat'iL I was iippointtMl 
hy till' National AfadiMiiv of S«'irniM». Ii was tinly yr.shM'Jay 1 pi**»vaihMi 
upon thi»!n to haNr at h»a^i one nv \ «lorrnrs sit nn ili^s ronunilt^H». 
Tliry ri'i'onfni/.i' f hi» vrry tail that l his is highly iinp(»f lant an<l is si:nh»- 
thina tlu'y shouM lamnMai ih*ans<»Uis with. Oin* prtihliaii w^lli NASA 
at thf !n«»naMU i^ tlial thoy an* still ronriTninn- 1 lu'iH>rlvi»s with satrl 
lili'satul th.i' vr.fiat ions [lnM*i»of lUni nsjio-j. of >at(Mliti*s !'o!* variou*-pnr- 
>osi's. I think llify have a v]<\n opi'ii to llu'in wliich they n'all\ 

laVi' not ron«pi-niHl th»*nisi»l\(«s with. /luM'i'*'nri\ 1 think it is a stinni- 
ation whif'i) nnist not «)nly fotiu' ii-on* the i)ri\at«' sartor l)ni rronitin* 
Conji-t-s to ypt NASA inttTi'stpj] in Mu* pi-ojiMi. 

Ml". I lij.NOKM I apJ»rtM-ialr ( hat ri'-pnnsi' hi'*';insi'. a< ni\ rolh^aijin'S 
htM'i* l<nn\\. Olio nt' I h. ins! ili. Ml ions al\\a\s «»i\rn m> I'm- Nolin^j snl>- 
stantial l)M(ll:vl^ foi- NASA is that llu' Inairtil^ of lh<'ii- ri'srar^'h fan 
Ih« applii'tl In thr prnl>lrni>' \\r lia\r Uviv oil I'lailh. W'hal \ uu -aid this 
ninininM" sinmii> to an adamant indi»*lnuMit of I'aihn'i' of 

N Asa tn tak»' sci'ionsly i his i'i's|K>nsi;»ility. 

I am awarr. as yon may hi', that in ihi* roininit ti-i* rpptirl r.f this 
••ommillrr Mil I lu' lii'haliilitar.oii Art of in?''. ( hi- mimnilltM' lu'jii i h «• 
SiM-iPtai-\ Ilrahli. I'Mncat ion. an I \\'i'li.r» lo mopiM :iti' wiih thf 
National Scapiiri- l'\inn(hnion in -^niipornn^ M>par»'li iohIit ihi* aft. 
lint in \ icw of what yon. Mr*. ( inlijiMr-oh. an<l mi. M r. i n)! man. ha\'f 
saiil iiiM'c iJMlaN . i lial Nlll. NASA hOT. and |n-i haps o! Imm aiifiirirs 
of ihf I-'iMlrral (ioNrrnmiMM jdl Iia\«' >onu' ^wjipijrt arii\iru's whirli 
miji'hl n>aki' an impart on iiamlirappi'*! proiir: nis it s<'iMn> lo inr Wf 
niay wi-ll ha\i' lo »'onsi«|iM* ih'oppini;* srrmons oi I wfilinii sninc man- 
(latrs inO) !h(' l-iw, 'I hr.-i* maiidatr- wonid rtM|wii • ihp oMhm* d^pait 
nuMii- of thr I**rdiMal ( ioMM-nmi'i i to talk* lo v\\r\ nihiT and to Work 
l«)Li'«'thia". I think n i^ >hoi*kinu" 1 hal NASA ha- a pparml ly d^'non 
siiaii'il so link awafrnrs-^ of what has Imth i^oiiiL: on in tiu'si' oilier 
arra-. 

I takr it, » pnl my ipa*>^i'»'' nuwi' hlinnly. Mr. (unanan. that 
whal I lia\t* iust ii*jiir-trd is what yoii had in mind in the hnal para 
•jr'aph of yiair ti*-limon\ ( Tint i-. lhai lain^iiatir lu' ini'lmku! in tiir 
ni'W KrI ahilitai !r 1 A»'i lo riM|iiir\» that tlu Ufhalniiial ion StM \ in'S 
Aihnini.-t rat 'on hv mandated hj ck) rollahorat i\r work with NASA, 
wilh -tiom:" lOpni on lln» tiThnoh):ii«*al sidr. I -hnnhl thinly il wcadd Ih' 
WidI lo makr that a two-way s! rrci aiJd imt runlini* that rnpii rciniMil 
to NASA, hilt nt her I^'imIim a! aiiiaa-irs a^ wril. 
I h) ynn liaM' any fomnu iit on I hat f 
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Mw tJoKMAs, Sint^» tho nu'iMino' Mr. (JoltiVnMUi ;iiul I liinl w'uh Dr. 
MhcIut whrn \vr |)i'i's»nr»Ml ihr pniliimt l;i-t IhMH'iulhT. m wluMu^vrr 
it \va>\ 1 Ijuvt' talkiHl to 1 nul knuvv linw \m'n\ iM-t»pK« :n NASA. I 
IVH I .Mill II iinalilird MsirDiKnii iVmn ihr mnuluT ot' iclrphuiu' t^jills 
I liJivo in;ultM)\'tM' i!hm'»» lo NASA, 

1 tin tiot waiil (0 iIh> woril •MiinMroiiiHl" uf iIh* worti '•imlitrrr 
tWKv/* l)iit st)iin» (»r ilh' jx'oplc <)vt»r iluMv saul. ••Our hudjrfi umhI i(» Im 
S') hillioii ami !u>\v wi^ an» ihnvii h> 8:.' Inllioii <ir I lu'r^'alioins aiul pfo- 
p|t» art* sa\ iii;:' w hy aiv r^|)ra(liii^' <o u\\h:\\ unmvv on >\nu:v ^^hlltlK•s 
aiitl Stn ii/./* 

'riu\v \vi»ri' li»lliuu' nu» tlii\v liatl a pul)Ii<* ivlai t»njl)l('iM. 1 sii^^- 
iri'slcd t\\r\ >li<iii|t| show p<'t)p|<* ilu^v ari' tloiiiu' ot In* • lliiuiis (liaii jii.^l 
pivsi'iitinii' spar<> spma^'ulars. 1 think, Mr. Chninnai.. lllat is al iht' 
ln*ar( of \ \\v prohlfni, 1 am sorrv to say this hut 1 ihiuk llu«v havo lo 
Ih» inandali'd to rooju'i'iui*. 

K.X'M'pt tor l>r. I)i»rrv. \ \\v\v is nohody iA<v who showvH any \vt\] 
ifilfi't'si lh<uv. .M:i\hy this >ltouh| hr oil* \ riM*or<|. Mr. ChaiVinnu. 
I)tit I MMi a \('i'y uhwist* Irishuiaii. If 1 would show ytui what ihi*y st«nf 
ino n> tt) \\ \\,\\ ihi'v i'ouhl 1 wouM iM»t wani to sl'<' ii in thr priiittMl 
nM'onl. It was <lon<' hy fourth <M*hi*hui proplc who .sii'l. •'^'ou jusi 
l(»ss oil' s(aiii>thinu iK^-ausf hi* has written a IrttiM' Iw w 'Ui to S(v 
Dr. I''h«trh(M-;' 

So \\h(>n lh\ Harry <'anu» hai'k from Houston. 1 toUl him that. 1 had 
;j:oitcu two Mirkfy M<iu^»> naMiios whirh sai<l nothing al)out tho onnr- 
inous p'*(*ntial of NASA, such as Mr. ( ioid.Miscm ivftM*r<Ml to. 11c 
h)okc(l at ihrsr tliinjrs ami railed luc ha* nml -Mid. and 1 think I can 
(piotc him dircM'tly, hr said, '•()h. mv ^Sod. is tlial wluit \\\vy sent 
your* 1 said, "it said NAS.\ ai the i..p of lrtt*«rhcad.'' 

Hi* was husy with Skylah a! tlu« iim<\ whirh really titMl him up. So 
wv ivally hav(> ^natru norhinir rurthcr from tluMii. 1 tlum^dit a long 
time l)rfor(» u>iujr the w-nrd 'Muandate/' hut 1 see nothiu^^ v\<(\ 1 havo 
made till' (»ll'o!-t. made the trip^ (»\er there, havi* talked to (n'eryhody 
o\er iher<-. On the one hand, they say. yes. wo want to ai)ply wind 
\ve. know to humans, we ww in d(»sp'erale need for a hotter jMihlio 
iiuaiiv. Il ran In- noted that tin* splashdown of Skylah. Skylah 2, 
it was mentioned hy tin* N.\SA pi*np|e. I did not iiientlon it. they 
nienlionrd ii was not ro\-ered on tele\ ision. I sai<l. "fhu-e is a <*hancc 
to show that you rare and thai you •■an usr youi' leehuolo^rieal know- 
how and it in the law." 

.Mi;. (ha.hi.\s..\, I helievi*, M?*, Chairnian. if I may. that \ASA i.s 
so (»rie?itefl lo the ulili/aiion i)f satellites to del«*rmiiie what is on the 
{jrroiimh tin* minerals that lie hmcath. the deti'rniinai<ai of motoorol- 
oiry. the cleicrmination as to aii*ri«'idt ui-a 1 de\clopment and ihinirs of 
that nature that they just are not oriented. *rhj«y ecnild sotu(»l)ody 
in NASA that I would sav had hem sejiooird in t his l)ion-.e<lieal field 
to i-eallv slinmlate ijiem froiu within. I tliiuk that is hiirhly impor- 
tatit. Perhaps Dr. riet.*ln'r should he hrouLdit hef(uv this ecumniHoo 
and let him tell what thev ha\(» and why ihat should m)t he utili/ed, 
T tliifdc tlie\- imi<t lu' <\ imulaled. 

Mr. Hi?\nr\i\s. I \\\<\ have o!ie more (juesfion hcfore vieldiiifr to 
rnv eoIleaLHie from < California. Vou oh-iu-ved there ai'e onlv fivo reha- 
hililalion research renters. Could you ;^ivr us some idea as'to tho com- 
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hUwd liiulfTots tuul how luucli they ('oulil t»tltH:livoly uj?o in Iho way 
of funds i! 

Mr. (loUMAN. \\\' hiivi* two dii'iM'toi's of tlu» tivo tUMilers ln»ro loday, 
ami would lui in a uuu'ii luMicr jM)siiioii to jifivu you that infornia- 
liun, Tlu'v crriuiulv I'uuld uw^ nioi'o uioni'v. 

Mr. HuADKMAS. iXv WW voiy ;L^lad to iiave sitiiufj; in with u^: a Mm- 
l)er of the llousii of lirpn^sriiiai ivos. Mr. Clawson. 

Mr. (*i.AWS(»\. I iiave no (jut^stions. hut I ranio \mv. as an intiMvsted 
part V. 'I'liat is fiie rraM)n I atn \iv\v, 1 iio[)o to luaki* iiu». appropriate 
introduiiion for a vory ilisi iii«:uislii'd ronstituuni. of niino. 

Mr. IiiaiM.MAs. '1 li.-tnk you \i'ry nmrli. Mr. (iohU^nson and Mr. (Jor- 
luan. ^'onr tostiniony lias hern very iliuniinaiiu^jc, and I would lilu* 
to think it will rlUu't ivt». 

\\v shall uvW hear from a panri of srvrn pliysirians and ('n<i:iniH»rs. 
I wouhl su^^«rrst if lln» witno.^ses who couiiily: forward at this time 
\\i\vv rollciii^nu'S with thrnu lluit ihuy hrin^ their assoi'iati's with them 
and aiian^e yourscU aloHii; the I a hie. 

'I'hc panel consists of Dr. \\'illiam lU'U'tiher^r, Dr. fhuoes Heswiek. 
Dr. Krwin Ii. Tii'liarn'r. Dr. 'riu'ohald lieielu Dr. Irvin;? S. Cooper^ 
Dr. IJohrrt Mann. and Alyrtm Voudin. 

1 )r. Herenher-r, why don*t you j^o ri^lit ahead* 

STATEMENT OF DR. WILLIAM BERENBERG, PROFESSOR OF 
PEDIATRICS, HARVARD MEDICAL SCHOOL 

pr, Ih:wi:Nm.a(;. Mr, ('ha.irman and nuMubrrs of the roniUUtttH*, 1 am 
pri\ ilepul to appear hefori* you in support of I he nei'd to apply spaee- 
leelmoloi»y for the ;i'leviatiou aiul n^hahililation of the S(»ve!vly 
hiinilieap[>ed. 1 ha\ehada professional lifelon«r <'oiierru foi'the handi- 
eapped, datintr haek to my pa 'lieipation in the eare of poliomyi^litis 
\ ietiuis since in }.">. 

Ollieinlly. I do lepre.S'Ut the I'uited Ceiehnd l*alsv Association as 
its \ ice ()resid(»nl for medical affairs and chai!*m:ui <d* its IJescarch Ad- 
visory ( 'onnnittee. It is :i \ oinnliiry healt h or»r'*uiizat iou coucerued wit h 
the allliction ot'ccrehral palsy in approximati^ly 1 ndllion individuals 
in t his coiiot ry. 

Asa past pi'csiilent oftlu* American Academy t'nr ( 'iwelu'al Palsy, I 
cjui speak fni* t hp cdMc'crn t he medical pi'ofession w ho liav(* labored, 
often with frus! ra! i(ai. Inward improvin^r the jot of the sexcrely dis- 
abled. As a member of fh" (*(»mmitlee on the I landicappe<l ('hild of 
(he American Acaih»niy of Pedial l ies, I can assnre you that tin* p(»dia- 
trici.ans this i*ounl i*v sha-e in this vital «*oncei n fni* lhi» sev(M'i»lv dis- 
abled ihild. 

As tlic prnjccf dirertur (»f I he I Iar\ ard >b*ilic:il Scbnol compotuMil of 
the IbMrvaitl >bas^a»*busct!s Ip.sfilnte of TiM-hnoloiiy Rehabilitation 
I'',nvitM-ci inii- Center, I f^an i»i\"e feslinmny in the connnitment (d* both 
cif I bcsc insi if nt icai< in j^al hcc e\ ery possibh* source of eneriry ami ex- 
pel"! Im* in :) cnMalorat i\ e c|b)rl lowaril achievin**" tlu» tr«)al of maximal 
haliilitatlon of the c*hiM and reh.abililatiou (d* the aibdt dis.ablcd. 

1 pauM' In point «ait \\u'\v all' tlmse who really need Id be I'l'babili- 
tatcil ln-i-au^i' they nevei* ha\e been atile to ilo thiiiLrs. and there .are 
nthei> \\ lin nrei| \t\ be lehabilil al(M| because they <»nce did and no 
liMii^er «':m. 
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It t}io( hair would permit, not only in \hv inteivsf of tiiuo, hut in tho 
Mirrivs! of av(udiij<: ivin»titiun. may 1 tlcpart from niv writton testi- 
mony and address thooonniiitttH* infonnally i 

Mr. Ukadi'.mas. ^'i^s. and I woidd ho ^rratrfnl if vour i^xauiplo coidd 
lH» tolhnv cd hy (»ach of your collraf/ucs. 1 f yon would t rv to sunniuirizo 
all of your statruicnis, tluMi all of tht^ni will hr inrliuh»d in t\w record 
lhal would lu' hidpfuL 

Dr. Hr.iu:Niu;iJo. I am divplv awan« of tln» prohlem. Wo arc all con- 
tvriUML aiul I would not a<rnni reiterate tlu* hu«re mnnhers of iunuli- 
ra|)ped in thiseoiiutry. I kn(»w thes(» Hjrnre>an» fannliar to vou. 

I uoulil. however, want to emphasi/i* that we are dealiu^r with a 
trrowuiir prohliMM. not a shrinhiu*: prohhMu. Medicine is a peculiar pro- 
fession. Kvery ouee in a wljile we an» lueky enoujrh to have a poliomye- 
hns virus vaccine or (h»rnnin nieasle vinis vaccine and thereby eradi- 
cate the disease in one tell swoop. 

I am sniv wv are seein^r inon- parapU»<rics returniuj: fmni Vietmim 
than from other conflicts. Tin* increased skill of the surp»ou, of takinjr 
n nniu riddled with machini^^nm hullets and takin<r piec(»s of his liviT 
out to protect his life, or p'ttinjr into his heart to <r(^t a hullet, all of 
that has developed so much. We havi» this ^rrowinu pool of people 
that have to he dealt with. 

A number of years a^ro. a jri^at number of cases of n^tardation 
were prevalent. Thv<v resiilttMl from probleuis in \IU blood ^noupiii}:. 
Wi» have almost put that to bed where it is no lon<rera major problem, 
lint preimiturely it is on the increas*'. The incidence of cen^bral palsv. 
includiuir prematurt»s. increases to m) percent when vou <ri»t to (chil- 
dren l)orn of 4 pounds or li'ss. Wi» arc saviiiir a irreat huudTer. I think 
infant mortality is not increasiu<r in this popidation. hopefully. Hut 
many of them are nroiu^^ to remain in the population as individuals 
with whom we nuist deal. 

I luive siuMi in my lifetime n ^Mvat miiuher of iiandicapped childien. 
have worked with a ^neat uumher of medical ;rroups and it hasoidv 
been reciuitly I have had a chanee to ^r^t in and talk to the medical 
eiifrineeis. liut w(» are bejfinnin^r to '•onnuunicati*. are anxious to 
wnrk to<rether. I liope that others will join in the de\elopment of the. 
opt icon, 

Mr. ( loIdtMisoii made a comment t his nioruiui: about tlie spinal cord. 
Let na* expand on this for a moment, if I may. Most of the para[)le<ri»'S 
in the \'etcrans' hospitals, most h:ivc spinal cord injuries of those who 
are in bed tntlay. They ar** c\ i»ntaally not iroiny to die lu^cause of i)ein^ 
a paraplegic but becau-c of urinary bladdiw control and the n»fli»x 
<-tion in the kidfu\v. W'\\i'\\ I see the potential and sec physicians work- 
lUL' with cmrineers who lor^k a- tbnuirh they are ahoiii to solve this 
problem, it beronu'S an awfidly e\eit iiiir possii)ility. 

I **an name otluu' needs. Hut 1 would like to t lrn tla» technical end. 
the binnaMlical presentation of my presentation over to I)r. Maun. 

I The pi'epared statenauit of Dr. lierenberjr folh)WS; | 

SlAONMIM UK Dh. WmI.IAM nKltKMinu!. I'HOIKSSOU CM" rKniAMUCS, IIaKVAKI* 

.MKDhM. Scnooi. 
.Mr. <*li:iiri.i:ni .'um! .M*'!iiImt.< of t!H' r(»nimitti'e : 

I am ei*lvih'L:»'<l in ;ip[»(«Mr lipfnre .vnu in supfjort of the need fo apply space 
li'jr fi'cliii.i|n-y for tlie :il)»-vi;iiioii :uhI n-lialiilitntimi (if thr sevenMy li.'indi'rappod. 
J hnw htkd II pmressionMl lifp Imi^' cnnei»rn for the handicupprd dathi^ hark 
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Ut my jmrtifipnthin iti tin- rnw r»t' )h»1I<»mi,\ clitis xictlnis siiirr \U\'t. ntli«'lally. i 
do I'l'iiri'Sfiii thi' I nili'il i'i'i'rl»r;il TjiInv A.sMu'intioii Its Vit'f rn'^iilctit fur 
MiMlir.'il An'nh'^ ;iful <1iMir!n{ni »»!' ii> Id'smrrli Advisory ComiuitltM*. It is a 
\ohnit:iry lu«;iltlj nruniiixiitinn i'i»tu'»»nuM| wiili Ww nllliriinti of I'ci'chral palsy 
til Jini'^'vinnitrly niir ini)|ji»i iniliviiliiMls in thi< rjnintr.v. As a I*asf 'rrcNidi'iit of 
Ww AtiiiTi<-ati Arndi'iny I'ov i\'Vr)i\'i\\ l^alsy. I rati sjM'ak »"i»r tin- mar-crti i!m» 
MUMlli'jd profession wlio liavi» ImIhii-imI. nftcn uitli I'rnstrailofi, Tnwjirtls inipmvinu' 
llir 111! n!" till' ^I'Vi'H'ly dis.'ihli'd. A< a ini'ndM'i' »>t' liip rnnnnltt***' i>n Ilaiidi- 
capped <'Inld oi' ihc AnuM'h-an Arad»'Mty «d" IS'diat rit s. I can a-snn- >nn tlia! tlu» 
prdia! rii-lans nf ('«uniii'\' nIkum* in this \'iird i-nncci'ii fi»r tlir >c\»»rcly ilisnblctl 
i-liiltl. A-s tin* Pr.'Ji'i'! hiriTtnr ni" ihc Harvard Mcdicnl Sclund rond"aictit nt* ihi* 
Ilar\ard'Ma<sit'iin>ftts Institntc »»!' 'nMlnmlnu'v lirli:il»{liiatinn I Inuiticcrinu t'cn- 
I'T. I can ;rivr ii'siinmny h» the «-finirnitatcut »if Imtli ni' tliest* in'^litniinns tji >rath(»r 
every pii>^il»l«' *»i»ui'i-i' nf »'ncr--i"y and »'\perfive in a ollalmmri ve etTnrI tf>\\'ard< 
aehii'Nini; ilic una! kI' niavimal liaMI itai ion <>t' the dtild and relniliiiitation of tbr 
adfilt ili>aMed. We liave \\\r ciuivielinti tliat innHv:itive applieaiinti «d* ad- 
vanreil niediral ti'r!nndnu> i-arj he sUf<-fSNi'nlly Mppl^»*t^ towards xdvitii: llies(« 
prnhliMn< lhri»uuh coperativ e h'SMrin li. As ihe Mi'rliejd IMnM ior (av the Tldl- 
''reir^ Hn*»piial .Medii-al I'enfer nf I'Hston's Tail I'or Trn-hral Talsy atui the 
('} lirnian >>!' is ('nnnninre on iif-hahiliiat inn a)Ml I landicai'ped Cliihlrcii. ) can 
iisNiire \on tliat. that Hospital sliaro in its eoniadtna-ut tnwarils file saan* 
tu»J«M'| l\e. 

*riie sco]ir oi' the pi'i>l»U'ni is hroihl anr| iaelinlt's many disnhllliies nmler il> 
hroad nadn'i'lln. AmmiLi' n|)hM'<. it inelndes individnals alHicird witli errchra! 
pahsy. mcntfd r»'hirdnii<»n. l^'annm; dlsaPilitii's. hirtli ih't'eeis. nmx'nhir dys- 
trophy, midtipie sf|iM'osi<. In-ad injuries, spinal cord Ittjurics. In'aiti inninrs. 
^fr«'Ui«v. <pinal rord d»'l'c<-iN anil m.\ ehaneniuui>« neli*. ampnial i'»n l»ot!i conucni'a! 
and at'ipiiri'fl. Minilncs^. drnt'nes-. itarMp!eui:i. artlirlti^. a viirh'ty <»l' iraiwnatie 
In.iMrifs. a nd I lie map ipti»-ii \ of dciicnenil i \ t* di^ea^e< 'd* jjiiM'ldcrl.s . 

In ihi' pa«^t. nit'dii-;;! i'e*i-arch anti It'* appli<*a! h>ns lia\e re-:nlti'd in tlic rompM-si 
• >r near •■j»nipir>t nf a nnndM*r m' enndiiiniis rrsnltlm: in si'Vere tilsai»ilil>. <Mn« 
ni'ed< onl\ to look low ard^ t h** l^olaiion of' the poPmnyclitis and ^Jerman mh'msN's 
virn<c> alotm wiili iho snh^i 'i '- ni prudufiion of elTfi'tiM* \acriiies in ;i ppri-rinii' 
tlic tna.i-r reda« riMn in th*- i-dl !»v ihc near riindnatlnn «it* pnii«)n:yelil N ami t!ie 
hnpft'id crrMdii-ai ifin fd" <irrm;ii! nn*ji>lrs in prf^mint \\nm»*n aial its rava*^cs in 
th.-ir oiT-i.rinu'. In the p:Kt. ililfhaili ics rcsnltinu' frmn inc.im]»atihiliti< s in the 
Uh Ifhi.'i! ur-'ap rt-^iilii'tl in "Im* tliini of :iil •■(' rhc » a-»'N nf rrrclM-al pal^y iu the 
ciiimtry. TfMl.-iv. tin- ^pi'i-trp of this diM':i<e as a i-;in*e t'^r < crehrai paNy iia.s hreii 
rciliHrii I'l-itn: 'in' ; .a* rpi* e.i^i-s .a* i .-ndn'.-d i«aU_\ in)'; or h*-.^. 

In. -pile thrs,. iiihirv. nn'iil^. ilu- nnaihor*- "t' in(li\idnaK in this fonntry with 
si.\..rc flisjiliilii ii-x. iontian»*> lo mv^w ,ind i*\fn ia< I'^asr. I.ct n^ tool; m ri'r»'Ia';d 
p:d^\ :in "NMtiiph' mi' ilij^ f-niunia. Thirty \\".\v^ ;iir<». lin* im-i'lencf mI* i-en-hr;ii 

paNy ill thi< «iiMntr\ wii^ p^r ^nc thoii<:ind ^m'vivinu li\e hirih'-. hfspitr the 

I'm-l lli.il tie* -oiniion of thr Uh ia'<d>h'm :dl hnt ••liadnritrd on** third «»f the 
paiii-ni^ Willi «».ri'hr;il p:iUy. wi* an- t':n-i'd \\ilh :in im-idenn- of appmN imalrly 
..n.« pi-r T-'i» l!ifant^ wim xMrvi\e nftrr hirlh. 'I'hr r\pi:m.'itinn dcvfhip^ whiMi wo 
fvamim- ;» n'nuhi r nf -irhrr i«ini rihutinu' t':o tia*^. Pr» ai.'itnrr hirih. tod;jy. a«-- 

i- onrtts fur at h'.-i-t im * third "f paiirnls uitli rerrl>r;d jiaNy. The im-idrm-e of 

ii- ri'hral p:il-y ri-c^ t.> mi por I.ihim xur\iviiiLr live larths in iii«»s,. rhildnai htirn 
w it li hirtli w riL:ht ^ hi 'I iw funt' pnund*:. 

Th». xiM ,-r<s of I'Mriiiity osprrts h:is r»'<nltcd in thf l:iru'»' iniiaher of wmaen 
hi-inu' aldi' Im oonieivr :i'iii! L'ivr hirth to rhildriMi hnt .1 -iiiniti.-;iiil pi-rcmt-'iire 
thc-c pri-unam ii- siitl ro-nlt in la-en.atiM'e dcli\ery 'l*)n* ini|a'oved jddlitv .if 
ihi' ;.hy>-i'-ian in tin- i-jiri' of ihr nfuh.a'n h:i>; r»'-nltrd in .'i -iL'nifit-ant derrcMso 
in tho iii».rt:ility "t" ni'\\l«.a-n infimis hnt thr morhiditv a-SM.-iatrd with ta'eiaa- 
inrity ri-r- ali»mi with ifils -iirros^ ^li»r> Tiii*- i< m>i !•» hr deplored since we 
mn-t" n-nirnd...r that ahhouuli Nt> <aii id' l.'inn j.n iii:ilnrt- w ill Im' aillicttMi. the 
PMiiainiiiu It-it will ho normal ;ndi\iilM:iN \* ho Would imi .ifh»*r\vi<e Im. with us. 
lloweM-r the ill-ahiljty in ili:it per l.«>*w> remrdti- :i< a uroup md only in he 
pi'i'\.-nn-d Iml :iNo to fn. help.Ml Thirty yi'.'irs a-jo. nn nue uiih tnhcivnlrm^ men 
ihiTiii^ e\i-i' went oi! t'« dev. 'hip ^i-\..re .li^.'.hillty ^ine.. nil "i" tln*->* patient^ died. 
'|'..d:iy. ;iln.«--t all will -nrvi'.'-. hiii ii -i-nitirrtnt nnnih.-r may remain sevi-nOy 
ili-ahh il S..ni.-tini.-^. m. di. ine makes proirre-s witli a uMant -icp sm h a- the 
i.«»li"m\«*tii i- \:n-i ine ;ind nn ntlp.r oe.a>ion«'. it nntUe.s prourex .me >!ep al a lime. 



16 



13 

Th.. iii.T..)(M;il imi.il.rr ..f aittomol.il.. !in.hi.'nK inis nls.. s.-rvoii to iiuT.-jisc thp 
iii.lM.r 01 ,mtu.|.l> Mi(r,.riiu' fi hraiti nt.d s|,in;,l .•..n| in.jiirir.s suKHhk a fur- 

.11 1 f ..■ inhviii ..r l.ii. k,v!inl iH.„|>. w,. «liii..>s,.(i fi dr ali • iii.T..:iM' in fli,. num. 

n^i,V,.,"r"".'""" >"ftiT an. fmiiuMitly asMM-lat.Kl with 

it'Milnal niii>isivc tifiir(i|ii;.'if ilisjiliUiiv. 

>l"'M'Ml an.l siiru'i.-al vUll liav adVaiur-l f. tl... pninl wh.-iv ««■ nr.w an- nblo 

" ""livhiual., w.M.hl hav .,1 i„ .v,,,rs |,,si. I.,it In,|..,v aiv ',1 

al.. sl|.r..vs|iillv ,„• tival sllcrrssi-lilly. ( In 111.. i.tll.T liaild. ti).. (.fti-a tll.Tf HTv uonr 

>M.r,.sM.s wilt, r.^iilnal <lisal.ilitii.s. \iin,i.r...i.. s .ts and sntii.. nnfortnnato 

•ivllian-^ havj. snfinvd m.ni Liill.-t wnunds w|ii.-li wmii,! lii,v,. l.,...n fatal in tlio 

;\?m1n\'ml Jr ^'r'"' \" .I' "f I'fi raplouics and s.-rinus spinal 

< iiMt in.nirii's as the ri'sidiial nl siirlj inMili. 

Tiii M. ,.\(inipl..s and niirniM-mis mlu-rs" ha w in iiivat m.-asniv Incivas.'d thi' 
'".lulMT Hi s,.v.,vlv dNal.lrd l.Mlivid^al^ in tl... .-.unlry wh., ,l...s..rv.. a u ,t niiiv 
inn-.vatiy.. •ui.l .lillVivnt ai.i.r..a.di..s t,. il„.i,- proMnn as w..|l as o,n i i- 
aii.in.d'tl....'.\i>rlir.'in.-lli...|.<..fir..alini,'it. « n .is « .inunu 

iK.tp.' ..;:,.tl„.r liMv,. th,. |.Mt.-niinl fur pnividitiu nnirh ..f li... h.-lp ul.i.-h i. 

Tlu. tun M.j,.n,.,.s will n.'...| t,. (I.-vflnp a v..ral.iilary „( nn.h.fstandinj;. : - 

' •■'l;l"'"'" li i w.-rk |..ir..tli..r tnwards iraii>lallni{ t...-l,ti..|nKv into 

H di.a[.l..d. I ha v.. y.-t m nuv. .■, physi.-i:,,, ^ZkiU 

X I tl... d sil.l.'d win. is n..t i.,tally miiIxmus t.. parli.-ipat.. will, tl,.. ..nL'in.MTinu 

; ; "in, i„..n,l„.,> ..r th.. ..i,.jin -ini; ,...,1^ 

; .mi.t i-..nvin-,.s „„. that Ih.. >,.n,.. „ttiln.l.. j.ivvails fh.-n. It is ii,.-..n<vival.),. 
' ■|i .in .111 ..lit ..niM-t -11 th.. i.art .if h.-th u-rniiiis .vill n.it ivsnlf in a iaru'.' nnmluT 
'! f',d na.aninuinl aid.- in,- th.. M.v,.n.lv .|is„i,i,.d ""nuur 

rl.MViiMM'''rm,'''''.'''^ ■ "'■ "^'i'"'-' ndvaii.vs and I .|., l.-p.- 

tn.ii time w 111 a dt.srriiiiiiii. Id tiiany (if tlK.|,i. 

•II... «>|.t.-,Uii is a <|..yl.v whl.h |».niiiis th.. l.Iin.i t.. ivad thnaiu'li vil.ratorv 

ra.iil.- si„„„h,i,„„ .,1 ,h,. sUi„. With this n..wly .l..si::,„,i i„st r,tni..nt. w.- Iiav<' 

l.hn.l tn i..„, th.. |..1,.,,|„.|„. |.,H,k. ...da>-s n..wspai...i- an.i th.. I vp..writl,.ii l..|t..i- 
.\ -r.-at niiiiih..,. ni spinal -■i.fd \, ];v\ i-aiaiih-u-h s will ,|1,. 1..., :,,,;,. „f paialvsis „f 
rn.-ir uvm:,vy Ma.Id.T an I v|,i.s,.,,,„.„t ivtfnm'a.h. r..|li,N ivsiiltlnK In 'kidni'V 

. [M-a,.. ,hi...ti..„. |,..pianis hav.. l.,-..,, <ari-i iit .•xiH.rini..nfallv whl.>ii 

pi....- n,,„„t,. ..I..,!,-.,,,,,. \,r...s i„i,. ,i„. ..,.i„,.,i ,,,,,.,1 ,„.|„„. 

j.Md -h^i-a.l,..^>,unal wil: ,vs„lt in .Miaph.i,. ,.„,,.iyi„« ..f d,,. |.|a,|,i..|. in a n.n- 

Th.. .],a.. alif .i..v..l..p„i..i,t ..f |.n..sth..s...s .s,i,.|, as |I„. I{„si,.n arm. is a iiflni.' 

lin.Mf" !".."' m"''?- '"' "'•'iH.ti.. .i..v..i..p. 

i.. -nr> ,,...u.,,h,i. ,. w|,„.|, |,.,,.,.,„|i.v will ,1m auav will, th.. v.-ry l,..avy an.l anti- 

I • 'il 'iM-d l.> s any ,|isal.|...i i vi,l„als. Th.. n;.w..i- niat..- 

iijiN .-n.. ni.,-h MM.n. ;m iM. t i v... .•..,i,f,.r.al.l,. I.v , n„„.aris„n an.l v.-rv liuhl wivhi 
I I.. l.as,.. .i,.Mun ni tl„. «|„.,.| ,,,,, „„, ,,|,„r,.,| i„ ,|,.,.a,|,.s ,„i,l is i,i 

■•tl U,„^; .,....,1 „i ivMs,,.,, In i,„.|„,i,. ..|,aim..s i„ «,.it:hi. n,..l.iliiy an.l th.- d..v..| 

..I I...NV.., d,-,v..|, s.v,,..ms. Th,.,.,. is a rr^\u>i n,....l l-r n.-w sysftas whi.-h will 

. „„i ,1,.. ,|,...,| ,., |„.;,r a,,.| .■s|„...,;,iiy ,|,„s,. witl rv.. ,|...-,ln..ss f.,,- wl , hrar- 

\: n '"".■•'I'l''" N"-'" !' ■■""I MM'I'iiiiy pr..l.|,.n,s „f >u-nk,' vi. tin.s 

:.s u.-ll ,,s II,,. ,.|nl,|,v,, v\ii|| ,.,.r,.|,rai ,,aNy aiv ,„„lij,,|.. an.l l,..p<.|nllv ••aiiahlo 

"I sM|„,,..i, II,.. I, SI „| ,.va„,|,h.s .,f a ni,li.sl„i„.„ts t-. .h,t.. a,„l tl,.. l.in« list „f 

n<.<-.ls !..!• th.. nil,,,-.. IS i,„i I ;,.„u iha! I -hall n-t .•nmiifi-.il.. th,.,,, „t this 

' I i"ii-.Hh,. ,. ,„> ,lis,i„;;,;i.||,.,| ,.„ii,.au',i,. (rum tl„. .\l.-issa,.l,,is,.tf.H 
InM.tni,. ..) I,. ■hi...l. lY..lV«.s,„. i{,.|„.|-r .\!ai,ii. win. is i|„. rail,,.,. ..f ih.. H.,sf„., 
an,, .■in I «,.|,.|> , ...... ui,iz,.,| ,.,„. „f ,|„. ^^.,,|,|■s i,.r..i„..si ..vp..|ts i„ fl,.. ii..|d of 

K.h.il.,1. ;.ii..i. I. „:..„.....,■„,(:. I .|„ 1,.,,,,. that I »r. Ma,,,, uill hav- il,.- ,.pp,.rtiinil v to 

I'd ihal >...i i„ay uisi, t.. .-all .,i, hi.a f-.f „i,sw».r.s to 

S|i.'|.,l,|. I|.|f.'t|i.l,s 

Th.- ...Iv.iiovd i,.. |,„„|,,.„.y whi. i, was ,.ap;,l,|,. ..t" s,.,„|i,m ,„,.,„ j,,,,, ^,,,„.,. „,„, ^ 
II... ^.•11,,.- f, I,,.. .„..„„. .ia„-.' an.l ...ni ,..||i„u' hi- ,„„)y „,„v,.„i,.„is a„,l fni„.ii„„>, 
n.ast i„. a|.|.li.-,l t..w;,,-.|s ti,.. uHiar,. ..f tl„. .s..v.-i..|> .li.sal,i,.,| 1,,.^.. ,.n tnirth In 
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niaiiy itist;iriH»s. this \ui\y n<|tiin» {iils»pliinjs ut wliiit luis iilrontly lu»cii di'slgmMl 
iitid in (*U\vT iiisfniicrs. It will riMiuin* rr^i-an-h :in<l nrvv rliiiic:il nppll«'ji?lnns, 
Tlii»ri» :iln*}Ml;.- (»xlsts :i pnui nf jh!rn's!iMl inn\ WiVm-il iii<llvi«iu;ils hwt tlicn* Is 
iiiJijor m»iMl fnr iniriinu of hIIut iiulividu:ils who vvurk in thN nihh* nri'n. He* 
Sfnrrh will ininirr >i^iiiliriit(i >U|t|M>rt ui liuili ;i 1ii>M* :i> vvdl :is .'ipplifil Icwh 
rontracfs v\ill niM^l !c» hi* issniMl t«.w:iii|s ;{ii;il miontiMl ohii»r!ivrs. *\'Uv n'hahjlitrr 
tii>n fnirini'i'rintf i'o!»?i»rs ih«si.rvi. nnd nM|Uiro cNinnohMl rrsMuriTs \n tmWr ?«> 
nc'liii'Vr fhrii- f»hjiM'tivrs. 

Thi* niillinn^ of tlisnhlnl in«liv'iihn»ls in liii^ iMointry h»«iU to vnu I'nr holp. Tlio 
M*ii*ntists stniiil ready tn parrli'lpati*. I havi* nn partlmlar kimw IiMlu^Mif oronianics 
hnt have thr hriirt' that a|»arr rmni thi* hMiuaiiila riati aspo 'ts n\' thr prohloin. 
!hi» i«rono»!i|i's hiipi'fnlly wil! tn- sni h thar n>;iny srvorrl.v ills;ihloil iialividualK 
rnrrt»tiMy roHnitln'.' hnanfial >npi»>rt hy tho irnvi^rnniont will hi* :ihh* \n n>tnrn to 
L%*:itit'nl rmploynirnt and will hi'cnnio prudacti vr and taNpaylni' iiii'nilH'r>^ nt* 
^oi'loty. *l'lu' pi'ohh-nis an* nniitiplo ntid innny hni a urra? nnnduT of thr u''»al> ran 
hf aritioviMl. I havT ovor." ciaitHlonoo that with \hv modiial priif*o.s>{on and ttio 
MnuitHMTinu si-icnros workjnu' ttiu'cthor, Nolm 'mns tti many of tlii> pmtilmis <if ttio 
^('ViTcly hatidicapprd arr in s'y^Ui, if ailcipiato and api^roprlatr fodiTai funding 
is niadr a vallat»lo. 

TlianU yon wry laurh. 

STATEME^^T OF DR. ROBERT W. MANIT. PROFESSOR OF ENGINEER- 
ING. MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

T>y, M.vW. T nppfooinii' tin* Mppnt'tMpity tn tiiakn n ivw lu^nnnivs utnl 
I will attoinpi tn uuxkv tlmw svvy \)v\o\ ami j'otiipai't. 

I am \i'l'V syinpaf hot i(' tu tin* rnnipfohottsivo virw that Ml*. (loMoii- 
s<»n piT'-'iMitoil a^ to tin* iii'jrotn'v njnl nrroj^sity of cnuplititr tln» Inirli 
trfhuoloo'v rnnipntM'tits of out' tiattotial syst<»m ns iXftopHli^Ml in 
NASA. I)0*r, ol n't(»ia, any area nf 1oi*lnn)lnuy ns it folalrs tn tin* 
pliysii'ally hnnilicapjaMl. 1 ^ay that as a ruDsnltntit ami a L't'anf fpripi- 
t'lit from nil tlio'^i* ni:tMn'io^<, NSl*' nv woll and I say that ns n <*am»r 
niiriin'tT <Mlin':it»M| mi the il] hill fi'oiu a vn{'atinnal liiirli s<'hool as n 
n'snlt of tho Si»oonrl WorM War, an«l 1 say that with this hop<»fully, 
appi-opi into h miility. 

i'lu» irnt \ii<w as 1 sof» it i>', in nt'dot- to do i^ffcMlivo tcM'htiolojfry, to 
rtdtahilitato hiiinaiis. nno nnist ci'oatt* an onv it'oniMoiif in w hirh K'lniwl- 
odi^oaido L'onI iu*i«'ntod pliysii inn-, iMitritn^iM'-! !ir<» hfontrlit to;5«'tlu»t' in 
an npprnpr'alo clinii'al oiwiffjntiu'tit. This i«^sn thofo is a <'h'at' iin<h'r- 
statitlint5 of what ttn* hnrnan jtroids nt'o and tin* soui'<ts n<H»d<Hl 1m tin* 
attaiitnn'iit of thosr iroaN. 

I am ititon'stofl 'n NASA and tluMi* «»\ploitntinM nf sparo satoHitcs. 
1 do iMd want to impair tliat, hut T wonhl also liko to s(»i» tlnMii work 
in aroas roIattMl to hunnin rrhahilitation. Thoy will ni)t ho ahh' to do 
that if fhoy i!o not involvo thi'm>ol\('s with physioians ami patient 
popnlation-^ that aro irornnuns 

Tin* hoart of tin* ront(Ms itnolv(M| i?i tin* rohahilit ation sorvicos pro- 
iTi am nndor MM, ^<»7n is in fail that prinripio of hriiiirinL' toir<*tlHM* tln» 
(>n^int>o|--^ and physii'ians in the appropriato olinii'al cnntoxt to innlor- 
stand what thf> prohh>nis aro ami address thi'in iti a ditvot lOnl forth- 
rijrht way. 

I thonjjht I woidd omnph'to niy rotnarks with jti-t a fow sncrinrt vk- 
atnplov. ] want lo ilhistrato tho rohitivcdy priniat i\ o stalo in whioii 
toohin)hjLry ^an o\on now ho htonjrlit to honr on this prohlom of 
rohahilif at ion. 

.\hf)nt a diM'ado a^o, I hooann* a wart' of some* vvvy sophist ioated iti- 
vostiL^at ions which detoriniin*d that hliml porsons inohilo witii a lonu 
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• I>i .1 ;rivat .li linilty Nv.H, thv slu.l.l.y. ih al.Io Ilupsihh. 
.i u's w,,.. , wHv tl...n 01, fin. mjirk.t un.l .still so uf of 

tl.' tt.-hMulotfv availuh .. to tlH.ui. N ASA .l..v..|oi,o.| tl.i. rollnpsihio 
-.•II I' vvlii. h IS I1..W .,1, tl„. coinmciviiil ii.iiik..t. It has hvinuv ili.. most 
po Ml nr ran.. _u.i..l l.y Irlm.j |,.Msons luvarnr awair. throii^^h the 
Dii.-rtor inr tl,,. National ( Viitn- of tlu- Deaf ami Mliiul. of 1 1,.. s.'vor.. 
••otiiimi.ii.'ati.m |)r..l)|,>ii,.s ,.|,coiii,t,.ml l.y dt.af ami hliiuj pcisoiK. Tliov 
|lo iM't h.. v.. t ,.. I».|„.f,t of sp,.,vh. so.Mi.l. signals, nor- ,{., t la v have th'p 
Hit nt iiwlivi. iial siirns. til., lijrhfs. tlu- information wllidi omnos 
it'otn tlu'if \ isiial si'iiscs. 

I J'Vi m''" 'r'''''"'"''"" N"ti<"ial ('(Mit.T for fli.- 

.hml MM I.nn,. Islau. I \ V.. the MIT Sensory Ai.ls Kvaluation 
.iM i).'u.|.,pm..nt (..i,f,.r .k.v,.h,p,.,| ,h, TAC'-COM .•oinimii.i. .,t ion 
.•i.v.-f.-ni. >inall.-r than a pack of .•ifrarrtl.-s. tlit- (jcvic,. is caiTii-d in a 
sliiif piM-kfi (,i i,|,n,„ „f „ (l,.„f.|,li,„| p,.rs.in. 'I'l.is pi-ix-nal. portal.h' 
n'.i'iv..r is.-oiii.|..,|,.|,.,-tro.niapii-ficallvt(.a looali/nl lailio tmnsmift..r 
iiiTan:.'r.| In transmit i-o,|i.,l information in tin- workshops fur cotlVo 
l.ivu sl-ilt iuwls ami tin- pa.L'inir ,f Individuals and in tla- rcsiih'n.rs 
to.- <t(>or In' 1.^. ovfii tinu'is. ,.t (Tti'ia. Wlini tl,,. radio link is activatnl 
tin- prrsoiml r,.n.|v..r v;l.iafi..s vi-ry vigorously, tlu-n-l.v irnnnnni.'atin" 
to tlt«' «lfai-oliiiii person fhroiifrii tlii. ciiiam-oiis si'iisi'. one of tlu' f«'\v 
rrmamini; si-nsory .•haiin(.|s avuilahh. to thf draf-lilind iiidivi<lnal. 

A «-Mnc only iViK'lii's a st.-p or two ahi-ad. A Mind p«.rson oiiiriit to ho 
iii.lf sonii'liow to hi' till, hcm-liriary of tn-linolofri.-al work in radar and 
H.nar. wln. h w,. all know inakrs if pi.ssil.li- to land |)laiu-s at Dnllcs 
nii.li-r zero /i-io i-ondit ions. It also makes pos.«;il)li. tlio location and 
idt'iitnifatioii of uiidi-rwatrr hazards. 

llciv an. a .-oiipli' of drvii-i's wliicji liavi- Im-ch di'voh)pod. Hcri' is u 
sonar d.'i.vtoi- .•arrinl l.y a blind pi'json whirl, iirovidi's him with 
an. ihlr cia-s as to ohstacles in his path which mi^lit hr hcvoiid his 
al.ility to ivarh with a cane. The tecliiiolofrv is not nearly as sophisti- 
cated as II .-oiild I.C. This .■oiild I.,, made 'pill size if th'e techliolofrv 
sUill« ::iid know -how ;it NA.-^.V Were hroii^rht to hear. 

Here .-iif the so-calleil sonii- spectacles. There are two receivers for 
the left and vujUt Held of the traveler, which are fed info their nVlit 
and left ear. 1 )iili'ieiii-fs in the aniplifnde or loudness of the reflected 
>ij.'iials provide chics on the diitvtion from which the reflection 
orimnafcd. With head motion. Iiofh h-ft and riuht and and down, 
a v\c:nvr ot these -oiiii- -pcfaclcs .•:ni search his environment and 
csl.ilili-;!, ihe position :(iid disiaiic-e to ohjei-ts of interest, o'- ohst.-iclos 
in hi-^ p.-ith. Ill view. as;, career engineer, they conM he iiinch more 
etl'e.'i'vc :iiid applied to .■, ii,ticli wiijer i-iiip- of hlind persons, 

I.el me conipletf my reiiiarlo l.y makiiifr a sfatemeiit as to the read- 
inir i.rol.lem- of the Mind. Tiie Opticoi, i-^ .-i i-ontril.iii ioi, from (\ili- 
foriiia. ;i piodu't of .•Nt;iiif,,|-,| i'niversity. It |)eiiiiits a hiiiid person 
usiiiLr a lip>l i.-k i M^e size caiiiefa in one hand, whii-h he or she |)asses 
over ropy with one hand whil,. fhe ind. x lin^fer of his opfxisite hand 
lies in a dadli- in f he de\ j.v where it i< stimulated hv :iii ai-rav of vihra- 
for-. The-e \ il.ia(Mi< ..ci, crate a faesimile of th.i p,iiited" materials 
s- aniied hy the eauicia. Itliiid persons after ivasomiMt in.st riict ional 
time le;i!ii III iiiieipiel the i Kil tern- a lid uill, I his experience increas- 
in;.' their reading- >peed and ci.iiipeieiice. By this lechniipie. the hlind 
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{•iM'Suii lius {{\\vr\ i\\u\ iinnuMliii!'* nm-.s.^ to priiili'il \\v\tivu nm- 
trrii'il. \ii f(»li»\ isinii <li-|)iii\>. to iii>t nun^MJh In «*li:irt> ?m<l iira|ihs siiul 
Nvli.Mt huw' vdii. l! is a >u|mm'I) v\;iiu|)h* n\ how ti'j'luinlt);ry \n* 
l»niu;rlit iM h 'ar nn iIm* pi'uljtpiu wIumi :i |iroii|p]ii is ilrliiinl mimI when 
WW rn\uu\\\\vi\ f iM'!inu|ny;i?.is ill a>.-ni'ini ii)n witli I'linicnl people 
who work ini iiuMli'l y and <'i»||aln)rati* with niol isat ions. 

I hop.' 1 <lo no! i»]nl»ai ra^s h(M\ hut there i> a younir ];u}y hlind who, 
with enor;no!K ^'aialiiy. is lakiiii; notes in hraith- of tlie *li-enssions of 
Ihis hearijit:'. Now. 1 ilo not wani to tr»> into a lonjf ilissortaiion ou 
\m\\\U\ lait the task she is ]MM'ro!*fnina* is eM raor(.inary. Hiviilli^ to 
Iw'jin with is n rmh*. li is a foi-elLrn huiirnaL^e. So slie is Iranshitin^' 
f'oni Kii^Iivh to hi'aille. The et)nil)inat ions, oni» hy otus artt pnne1u»(l 
onto pap"!- with i stylns, heeaose she can only ?nak(» <lols tliat jro in, 
she ha* > iiiak*' tho>c liraille lii^-tirt's Mpsi<h» ilown ami liai'k wavils. She 
is LcoiiMj'jjn da if yiui w ill, in l»raille. TIkm'^ i^ nn i'r:i>nn in the 

wtu'hl why that lady fo'dd not hr provitled with a eassette riMMO'dor 
wliii-h with a few cofiv i-fdei't ke\s wotdd pi'tanit her to I ake I hat re- 
'•ordintr like thr >ii imtypist n\er ihrre. The lr<'hnolon[y lo do that 
(»xi-ts. 

We really iin-d ilu- will t<i apply ami tlu» Hl'!<' ronrept is a. way to 
*jn aiMl a primary *\ay lo l''o. luM-aine it ♦'iireps a f'oidiL'nratii)n, a. cow- 
stellatioM n\' !«'i'lmtd'*uM^ts and j'liiueiaiis i:-rnu|)ed ar»HMid elirnt 
orientrd pr<ih|i'm> and I Vi'ry mia-h appi'reiate liu* opporlmnty to 
speak. 

Thank y mi. 

I Tin* \iVi :)ari'd siattMh^nt of I )r. Maini follows; | 

*i'rsii\n>\v \n i>u. I{nia:!:r W. Maw. PuoKKssof: nr K\iaM:r.ui\u. M.\ssA<afr>n'is 

T\si 1' f i i: or Ti rii Mti.t»»,Y 

"Thr Mpplii-Mrjtin ni* tt'<-lniisi»uy n» >|M'rnic rchal'nitMtlHii L'-'a!< Tor thr srvrrrly 
j»hy-i«;il!y haiHlir.-tpiifil is tn i!> inriuiry hta Mirn* arr alnvuly rlrar ItMll'*: fhais 
t!j;if 'rrhMi.ilit.'Uinh iwi;^ iMi-rrhiu* •■an ni.'ikc hainlirMpiinl p»T<nMs caeMMr nf 
a'*fivifii-> hMri't'ii'Mi r ni';n issjiiij. n\ nn-nii^ !ht'>»' nUU fhr '•I'lt'-rrllaiicr n\u\ sr'f- 
rt'*|ii'i I iif )>hy'*ii-;i n\ iiMii.Mn-i| |M'r-f»ii^ i< rhli;nif»Ml, riii|th»yruiMi! pn^sihiUl ia- 
i'rr;is|.il. Mliil fh»-y }i»M niii«* h>^s iH'i »*ihh*!i! .illirr>. :fll(l nr thr snrirty. 

I'nr fhr pin jMiisfs iif \\\\< (||xfij<si»iri I win liinii ;uy rxa?ne!r< in rasrs wlthhi 
my r\jn ! ii'!ii w hiTi* fri hiin|uui«-;»l Tr.'! ^' I H* ! i t v priiiii r>^r<| t'l thr pnlnt \\*]irrr 

• liniiMl .ipp'i'-.jthni^ Mr«* iit i«r"urr-< with vrry in.'Mtixr iiijlirijtluiM of thr pro- 
Npri-rs f'lij* snn t'^^i'iil w i(|ri -sr;i If :»pplii ;iriiih. 

I Hir l iiintii' Mr MM rr(-"||t • |f\ rl-i, )HuMi? > ill .'ir!ith-ial Iwnhs fnr :<iiipatrr^. 

Th" r;iilh;il iriipr"\"»'hM'ht hrrr thr '-'.nplhiL' "T itifuftnathiti rr-idmr in rhr 
hiitii.rjrs uiiiau:il liinhii:ir:i| ^\ sfrji, tn t|ii' rniiun.'iiitl «'f Mil :irl!fh'i:i] jnhlt. 
■Ii«'stiiii A^'!fj* rlliiiw pr.Kthr^i-. ]• \< ^h'lw'ii ih.'if Itiin'h-rfi'h'al liifjinuatiiiii naturally 
a<^'" i;i frii w Mli rlii« noit r;i' !i"ii "I' sN'rh-i.-il thU«"lr> r.in hi* u<r<l to rotitinunuslv 
:t!ii| pi'Mpiir? in,(iit»'ly i-iiriti'>i| tlii* iii:irhiti«* iiiMiiipnlat itrj tin jirtitlrial Jriat. 

.\ pI'M^rr.-tM. ;il tin* .M:J<-:ir|Ml^rft< ln<tilMt»' »>r" *l*rt-h ;i» ih i;;y ^ilitj thi* Ma •*^:irini'»rt t ^ 
*;'lir:-;il IjM^f.jt.il ^app»»rt''»l ill p;n-| hy rhr Sifijlj attti Ufh;ihi|if :j! ii»H "irr\*rr ;Mrl 
tl.i' l.ili»'!"i.\ MmimmI lif^Mi'.'Mr !• riiMipaiiv h;]"^ tli'innMst r:iti-i| ihi' Ir.-i ^jhilji v nf thi> 

• Miiii'pf ;ifnl h;»^ prmhr ^'il \»*f';il tlr^liiii ifrrMtlMp^ rr<nltiiiir la an ♦•Ihnw pru^tlh*- 

(i!t»'t| t,, >i-nrr 1-r :Miipi|ti'»'-. 'I'hi- litiih hi-»'n I'hl I ir.-iHv at' 

ri.iiii?irl\ ii-i'il III niirni:n r\ •'r>'i|:i\ lilr ."iinl in :i v;iri»-!y nf \ ■ n-n rjnfjfil 
M If i.\ i-r pj-ri'irU I'lh- :is <r\rr;i! Vi-jo"'*. Tlii^ ••\:iiiipl»' lit' "rrhjihiMf ;»tit»ii 

• rii;4** wiiMhl fl"! |i;j\ I M"' MIT***! \\ i! hiillt lhrrhi<r:MMl 'ti! iimlMU' t'l'lh-lhur." 

M»«ii lit* I ii:.-i!«'ir^. iih.\ -i«i.'U!<» :iit»l pri hrl i^* s utili/'r^ th** Tull rrsitjjri'r-* nt* ptr 
h ii-i'f N i l;i»- .li.-jii III ii:imHi-;» i ' »itiiiii»rj<, imipliMl u ith *ln' iiitr!*i'>-l ;i\u\ ^\\\t- 

].»*r* lit' fi..th Mn- I'l'ih r.j! •juVriuhM h! :ni<l i-riwiJi- « i«f .-f ri^i- 

Thr ^ I t I iji.pn.^ ih-nn i|i*t f;il i{ \- *u sxfiil thri'llmw .'i fr Imw Iiim hLT >il"\\ n III 

thr Jaliiir. ''M';. !•. I iiMjII^ :» pplir.-lMi* t«i lir'Ji'lt tM»'{"r rnUiplrX pr»«^t hr^i'^" fiH' thr 
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STv;;:;:':;';:/;:/^^ ..m ,...,„.,... ...i 

.......nr..,,,, ,..„.,,..s|...n,ln...... tl.ri. h.,)- '. 'i? V . " 

. . . .v; ::;;!!::: '""""r- •''•"-...i..!... .i.: ' i„.. ;,• 

HM(liii« r.,rt liihcls ii, ., siiiMM-iiiiiricI ..r on ilii- i.;iiiir\ ^li.-lf l...i..,i.u. 
i..:n.:.u.-.-.I.I,.r..i- s.M,.,-I.v visii,,ll,vi,,,,,,ir..,|,,,.r<,m. ' ' " ' " 

•<M-t|i<-.ri' ,i.|'tir:,| f, 'lArril.M m„lii,u' t!,.vin. utiti/.-s huiiijihir.. II... 
>t|.-K.,.as.. .,/,..| •.,i,M..ni- « rl„. |,li,„i ,K.,-s..n s-;,„s ..v.t tl„. . m , , . 

r . '■ '"'^ " - ii. n" . -v : • 

'. • • • "" ..!■ vil,ni(..r.<. Tl vj:.f:,tM,s ;:,.iH.n,ir 

..■:i...„..,i,|,. i.iMrii.n.mal fii,„.s h-ari. f.. itil.Ti,,-,.) tl... pjiti-rns „„ 1 with 

• |.t...... ,> i.nw ,M ,|.,. «,„..,|.,vi,|,.. .■■.ntill.uiiii:.' t.. III,. ...Iii.iirinn „{ si,,;!.-..!-.- 

V, ':' '"l«iti...i;ii .■ |M.|.-ii.r ,.f rniaiMihT i.;-..ur.-,iiiiiaTs :iii>l nth.Ts." 

i.ll.i m U'WU.l-.ll u'lVm.' I|„. 1,11,11 ,„.csn(| „ -UrW ,„, till- Wnl-1,1 

l-Vt IVil.lllit' |-,„. til.. n;.t,|,.,.!; ., , ^. ,vl.. . 1 V,.| y .-..ml.:. IV.| t.. ViMWil 

"'■ ■' • M.l..i.-.-ts ,„.,„•„„ liH) wnnis |«.r „,in„„. ,■..„„..■„■,..] 

r- -.•i.N |sii u..r.N p..,- iiiiiiiiti- f..r ii..Miml . i, ,.|, |„ s..n..,-,i| li,,,,., Ili:it f..i- 
jiM Vl>M|,l .-..niliiit'. I5,it tl„. vil.il. ,,,illl:t;,tiv,. .lUrHVi,,-,. |< l|,Mt Will, liii .l.-vi... 
Mil- l.llii.l I...I-S..1I |p|.-v,..n>|,v coiiii :|,.f,.|;. ,„t ..II rn.iii l.i* .mil |«.r>..iifii .iir.-.l 
. I iiii..r:ii.ili..ii i,..\v |,;i> tli;if .|.M.r ..|m-iic,| i,u;,iii T... liii..|..i:v Hils 
i.ti«il>li-. ■ 

I'll.' pr-.-'riiiii whii-Ii .|..vi'l..|ic.! tli.- tt|.tii.,.i, w.i- cfiil.Tcl ;ii St.iiif.if.j I'lijvi.r- 
''il.V. .M.'tiv;iti'.i l.y Ml., ticcih h\< lililnl (|,|ll::illc|-. lT..ti-s»i.r .Inli,, I.ii,vill. Iic;iil 

• .I 111.. . !.•. .•ii-iti..,Tiii- il.'|.;ii( tit. :itiil .l;iiii..» (' ..|ii.'i(if.Tiiiu' .stiidiMil 

.If Si. -lilt".. 1.1 iimi M.I ;,„,| |;,f,.,. ,-..||!, I,., ,•..,,,„• will, i.ii,vill at riii- Si:itif..nl Ki- 

sfMivli liiHtitiii... uiili >.i:|.»tjiiiii,il siipiiMii fiwdi till- r.S. U|!i, f j;,|ii,;iil.n,. 

;ip|'li. .| tlic s..piii<ii, ;itc.i i'lf.-tr..iii.- i..i-liii..|.i-y ami liniii:,i: p.-r.-i-pt inil stiitlics 
I.. III.' .■n.;iti..ii .H" tliis iii.\v t ap.il.illty. \Vitli..nt lli.-.-.- kii..\vl.'(L'.'iil.liv >killfiii an. I 

«-i.li-'lit.-in .1 I. I liii..|i.-i<.t«:, f.iinilia • with tl Iliii. a! pi-.tli|ciii. iiinl ii,iiiici>|.(l in 

.'III .-iiv ir..iiiii>'iii will. ii-..iir. 1 a| a 1,1.. (.)' api.lyliiu' tin- liiic-t ■>iiitc ..1' flic iirf in 
<'ii;.'l.if..|'iii;: tli.. r.-lial'ilitati.>ii pn.it i I' tlii- tciii.i I'Kal.l.' (i.>\i. i' w..iilii i,..; i'\i<f. 

I'l-.iillf. (I... i.|iil.iiHsi.|| pap). I' inaiiis m.|i>. li wiili tin- linu'.Tl ii's. has Ikm-ii. al.>nu' 

Willi i-f. .,,'(|c(| s| h. 111.- ], lima n ; ■»»..!■ tlii'l.linil i.. th.- World ..f print. XN'liit.- 

Ih" (ti'ia'-Mfi pr..\ii|. > .iir. i t a.ii'-s ;< print whili. lir.iiil.' and -.iif.'i li riMinir.-il th." 
liiii-ri-c»''l"ii <.!' ..:liiT (iniiiaii.s. Lraillc will (■..niiiin.' i.i I... a inaj...' iiif<.rniiif imi 
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so«rn« to thv hliriil <|U'» in piirt to tht» InrrMiM' ill muling si»*m»<Is of two or inorv 
whtrh brjiillo piTililts. 

rp to fairly nMi'Htl.v. \Uv phM'css of tniiisliirirm ink luiiif copy ititd hriilllt' 
>\vinhols- w'Ufi, perform'.':! cxt'hi^ivfly l»y .vporf:il|y traliuMl lonn.'iii fninslntors. 
IIow(»viT. ovor tlio Inst iloi'Jiilf ri'sfari'li fNplt)ri«ii: the tVa>itiilify of fompottT 
trniiNiation of Kti^iish into t>railU* lias ]M'iiun*s.M*(l tn the point whcVf now >o\(>ral 

0 cHii/atldtis rnotiiiciy fniplti.s this aotoniatiMl tirlitiitpic to >npplcnu'tit tia* 
trained tirnilli* tran^iait^rs. 

Kffiirts. primarily at .M.l.'l'.. tin* MITHK i*nrpi>r:niiMi. i?n» inrornatitiiial Musi- 
tioss Marlitni'> i'ny\i, atitl tin* Ah"*nrau l*rintinu IIimim* tor tlit* UlinU in hoot' 
viilc. Ki'ntnrUy, liav«* rontrilMr • i i the (lovclnpnirnt nf t'ompnttM* prt^^rants for 
tin* tr:iii^lati«»n lif I!ncli>)i inti. - npial in <|nality tt), anil <*\tranr(linarlly 

inon* ro>pon>ivc tn rra«l«'r wwd ilia*! that priMlnt'cil h,\ Inttnan t ranNi:tfiir>. <'f u 
tiiinilM>r nf orKani/atii)n^ nriil/ini: tlio MA.'V, pro^raia. the Atlant;; I'nhlir >rhof)] 
sy'^tt'Hi is n liMiuI I'xaJopli'. UrailU* psiiirrs in tin* Atlanta nn-a wrrt' ilonbly dis 
ailvant:i;;«'il wlh*n the ri'Uintial lirandi of thr Irihrar.\ rmmros stnritii: hratltv 
iiiatcrial> wa^ nihsnmcil in a tiro. 'Icrl nuln^'y literally «'amo to tlM> rrs('ih> in tlH> 
I'urin i>r till' M.l/r, Mrriil! pmirram. Witli support fn>m llt.M pi'r>onnf] on tlic 
Ili.M «*tinfpntfr nscil t'nr atlinitilNtraUvo and tisral pur|Miwi>s in the Atlanta rtiliUt* 
SthiMil sy>roni. atitl Willi lo'lp l'r». f. tla* tNanpntaliim ('t-nter i»f <i*'<ir::la 'IVrli. 
Atlanta n.iw )it>s a ('tiniiMiti'r>lias(>(l hraillr system wlili-li nuvts the nerds nf the 
eity aiitl sorr<miMlinu' nMintio with hutli viilnminniis iind ipiieU service. 

('onipiiter prouraminitm aiitl emnpnter data mammrinetu repve-eiit m pofeie 
tiully nttraetivM emphiyment fnr hlimled individnals. pr!ivi«le»| they hav.* 

the ei|Mi\aliMit nf a telety p«>\M iti>r t'nr enmpnter printiMii irf aiiihanninerit* iiifnr 
niitinn. t'ninph>mt*ntit.i; its hraille traiislatiun «>tTorts. tlie .M l.T. i:naip. witli 
S It.S. and private l'i:undati«)n snppnit. lironulit intn existeiiee a hraiii** prndui'lii^ 
f>pewriter eiMiipatihle an«l inrereJ'".nK»'al>le with the telety pew rit»'r and nther 
ink'pt'lti'iti;^ inmpnti'r trrmiftals, W WU tliis example of teehtiiiln:ry appiie«l ti» 
Itaiidii appinu I'nnditions, tdiiid and severely visually impaired students and prn> 
fes^iituah Irive eiimpet«M| mi a peer ha^i-^ *vjtli tlndr sii:litr«| ndleaunes in nmi 
pnter in-triietion ami mh etunpnter ai pl^e.'itniMs. nilnd .M.I.T. stmh'nts have n^^i'tl 
tin* •f^raillemlMiss' in reu'iilar .M.I.I'. e.inrMM..irU and then liav** l»i>rn»w«'d terminals 
fur siimnu'r am! sid»fi|neiit |>nd'i siimnl »*niplnynii*nt. Uliiiil enmpntt»r pmfes- 
ximuil^i with NASA, thi* I>eparrim»ni nf 'rransjHirtatliin. tin* Iiiti'rnal Heveniie 
Servile, university lit)rarle*<. ami »iunpntat ion ee!it**rs. ami evi'O Hiills Utiyee in 
Knu'hnnl ami the llelirew Hraille Instltnt*' in .l»'rn>aU'm have i'mph»yed this 
leriuifial to jU'nilni'e hriiHe «Mipy. 

!?nf the utility nt* this fnrin ^d* teehnf»h»;.'y is n'^t Umited tn ^Mimjiufer prefe>- 
.siiiiials. i;mpl'»ym!*nt nppnrtiinlties exteml tn the liro:uh*r and nmre aoeessihie 
iirea^ •»f rii^lniiiiM* repre>eniatlvfs t'nr the re>ervallnn imlustri»'s. hankiuu' and 

1 leijit. eie. A iyj>i» :d son-es>ful applii atinn lias iieeii in the Intrrnal Kevi'inie 
Servil e where an M.I.T. Iirailleiiiln»ss terminal un the I.U.S.'s n'^lmial rnnipnter 
ripiip^ a Mind persnij tn serve rnmit**tatively witli tlu« siiiliP'l as a 'Taxpayer 
I{i'pri".f'iitativp.' When a tavpaVfr »all> t!ir hitth* U.u*k. Arl;ausa> nlli«e his re- 
>pnndeni may ht» a idimi Taxpiiyer Uepi-eM-ntativi* w Im ari-es.sj s thi* I. U.S. mne 
jiui*'!- iniMfmali til ii.inU via a typewrih-r lvi*yli»»ard ami then reads ilo» irspmise 
via hrailh' nn iln* llrailh'inlm^s. '{'lie »»-s ..f this iiperai tive hraille pmuram 
has >riniiilated tlie I. U.S. tn miislder its re|>!l(af i«»ii ai nU «ir nmn' in>tallatinns 
nafiMii-w idi*. 1'lie rnm i |»f lias :i(s>t rau^iht tin* interest nf the Sm ial Semriry 
Au'i*m y and nthi*i" |M.|i«nrial fiMh-iaS I'mphtyi rs ..f handi> appi'il persnns. 

A^ part "f mil- inntiroiintr prn;;ram tn dfm»»nsi rair tlie fea^ildPty nf vncatinjial 
npiH»rumlti« s. fill. M l 'r. uinMp is wi.rKim: wUh ihf Mas>a»husetts I •i»minis>inii 
f'tr tin* ISlind in di-m 'n-trallni: Imw this • apaJfility ran npiMi ponltlnns fnr Idind 
|H*rsMii^ ill itir hnhd-un»trl. ri'iiinl antninnhih'. ir»*illi ln»|iiiry. eti-. Indu^tri»*<. In 
slmrt, \\heri*\fr ininrmaii-.n is rnij»|infer sfnnil. nri:ani/i*d and mtrit'Ved. the 
esisfMier i't' a hraille prndn»ln;: terminal maizes a hlintl |H*r>nn enin|H*titive for 
emplnA iiient. 

An in<-i-e:»^ite.^ stuie >>f iv)iii)iUter-t iMled infnrmaf Im||. iie ludim: fnr fvample tlie 
by pr«»dui r-: nf rniMput«'r type>e»rim: in rhf puldiiati'ais intlusrry. enhan<-es tlm 
prnspt- ts fnr \Uv rapiii and ii nnnmii- tr:ihs|:itii>n nf inkprini into hraille. Thrse 
saiae :iiir«»|n:itii* prr«es-i«s rUhaUre the use nf iniiiliUter synthesi/ed s|H»eefi fnr 
iiifnrniati'in tran-fi^r !•» idind and \isnally impaind aiel ntlierwi^e physirally 
iiamlifapped pfrs.uev ('Minpuier ueUiMMtiMii nf natural SMiimlinu' human spiMM'h 
has nf cnurse prnr'nuiol eeiiiinmir utid 4 i»mim'reial impliealinns ipiiic heyond tlu* 
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iiinoUttrntidu of \\u* luitutir*n|is nf liiunniis with si'iisdry l(iss(>^. HowifVtT. inton>Ht« 
liiuly (•iioimh. i'u» imUivafiun nf si»iii(» of Uw most r:i|Milih' ii»j»Ji»nrcli(»r?< in fhi' Hold 
of spm'h syuilH'sis ili?rivos dinrlly fnuu [\n* |M»fcutial for \\\v Mind diul vIhuuUv 
I'miKiiriMl. '11, e uriHiji ut IlaNKIiiN L;ilM.inl''»fv .iliUinl^Ml w iflj V»|t. mivrrsiry, is 
os|MTi:iliy I'oiniuif fcil fn this ii|i|ilirMl:»»o in fijU ^.m of linkaui* of cfiniimfiTs for 
conunrnial puriHiSfs :nul fuo (Mn(»r^cnu» of culilc fcli*vision ns a njvans of tyinc 
to^rfliiT liousclinhls. it Hncsn'f fako niucli hnauinatinn t«» visnalixf a rcclnnnl 
nvtwork nsini: fi'lfplanio Wuvs uiu\ s\TnUx\n)\\y iilainl coniiniraf H>nnl facilif i(»s. 
Oipy |in'si»nfi»(l locally fn autoinath' tiptical diaracfiT ri'coL'uition Ui»v|irs. or 
schM'fiMl out t»f innipntiT'Cinh'tl ty|H» roni|Hisirlon lil(»N, wtinhl ho nuniipulat(»d l»y 
Tho rcinipufiT anil ^'proMMiifil at \hv site viWwr in l»railh» or as -iynfhefir 
sp(M»rh at rlic hchosf uf flu* pliysii-ally liaiaUi*appf>tl piTSnn. X<if ntily ||i\» hlliul. 
Imt The iloaf ami fho ninfor iinpaiml conPI hMn»Hi from variations «if such n 
>y>foni. Moilf^tly MippurtiMl i»tTort.s thus far have doauuistratfd tho fi»a>ihillty of 
ujajiir rumpoMiMits nf sxwU a cnmrpt. Wo lack hot tlu» will and rianmitnit»nt to 
rar^y it thrnnu'h. 

Mohilirv ranks with roadinK as flu' major pmhloni ronfrontinp the hllnd or 
visually impaired Iniman. llvrv acaln rtN'luadoKy, knowlcMlgfahly <'iaiplo<l into tho 
rliniral m.MsIs of the scusciry impaired persim. is lit»Kiniihm to niaki* sljruittmnt 
riinti'ihutlons. Kvvw as siinph» a dcvji'i. as tho hm^'. Ii^'ht. usually whitr, vnw 
onif^lnyi'd hy hlind tr?»vollcr has hrmditcd from a rrlth'al ttH'linological rt'vh'W. 
M.l.T. faru!t.\ ami stmlonts. inipn'ssi»d hy th«» utility of tln» cano as a transndtt(»r 
of vihrational and fi'XturMl infi»rmation from tlu» surroundings to tlio hand and 
th<» arm nf the hliml travdhT. lookiM to tln» prohU»m of hnw to imkv th«» vntio 
rollap^ihlr, and thiwfi)ri» nion» iHuivonii'Ut to tin* hlind usi»r, \vhlh» nt thv miwo 
timo not sacritk'inm its vihrati«inal transmissiim rapahility. its d\irahilltv. and 
IN low n><\. A sfudHit projvrt at M.l.T. follownl hy a further effort at tho M.l.T. 
Srnstiry \n\< llva.'uatlon r.nd lM»veh»pmont ri»nt<T \vt\ to a cnno design inmsfer 
to industry wind; has henane the standard in the field. 

Huf the tefhu ih uy which reaehi^ thmuirh fojr and ohseurin^ ehaids to suooo.<i<s- 
fidly land aircraft. i>r h>eate and identify under\vati»r hazards or potential on- 
^•mios sun»ly u\i\<t he applieahio to providinc a hlind traveUer with information 
aif tut his envirnnnient ami uhstaeles heynnd the luie-stt'p-reach of his eane. ARnln 
liver file last se.'eral years, with mrnh'sr support in part from tho S.U S.. truly 
siKnlth ant |iri>^M'ess is heiuK made. 

The Pattisounder devehip^'rl at M.l.T. makes it posslhle for a hlind Hoy Seotit to 
folhiw the e|o;ir path lietween tr*M's and shruhs ahm^ with his sighted enllonKUes. 
This same deviei» niountiMi nn the wheelchair of a h'jjless and siKhrh^ss veteran 
perfuits him tn suin'essfuily navigate through hospital mrrldor or home avoidiuR 
and JuamMiverinu .imund tihsfacles in his |>jnh. Thi» Tathsnunder floods th«» travel 
path with ulrrastaind eh.ive the hearinu tlireshohl of the hunuin. The tlnie-cjf-fliKht 
of n tlecfinus frt.ut '/listaeles is transf(trmed ehH-tricsilly intn «!istanee and stlnni- 
lafes audihle or ui versinns currently under ilevelojanent vihrati«»nai. cues which 
warn the fraveller nf nhstnicf inns up tn several steps ahead. 

.V morp snphisf ifiited mnhllity aid. thi» Hinaural Sensory Aid lirovldes a hlind 
traveller wiili n.tt nniy disianee infitrmatjnu hut also Konenites thi» azimuMi or 
dlrerfinn tn «»nvinuuaentai nhjeets. Integrated in»*onspicu«ms|y info an eyednsK 
frame, an ohrasnni** radiafiu' JInnds the travel vnhnae wifli signals at a frupiency 
ahnve the ie»rmal hearing liuilt Twn receivers detect rellecfiniis frnm th»» left 
and ri«hf fields nf view nf ilie traveller. Transformed intn the audihle ranco the 
rellcc-rlniK ari* |>resen!ed fhrniiu'h suiall ear phoiu's tn the \veari»r- tin* h»ft Held 
reilei'f inns fii fiie !pff ear ami rii^ht field refleetinns fn the riyht etir. iJifTerences in 
the aiuplitmle nr haaliii'ss nf the reflected simials providi* clues nn the direction 
from whiHi the r»dlerii..n laiultiafed. 'i hus wUh head mntinn. I»nth h'ff and riRht 
ami u|» and ilnwn. a wearer nf these 'sntiir sfieefades* can search his environment 
and estahli>li the |»nsitiiui and distance to oi»jects tif interest, or ohstacles in hln 
t»ath. 

The Hinaural Sensory Aid was developed In New Zealand Imt tho mnjnr 
evaluatlnii and frainlujr j»rn«rams have hoeti centerwl in Hnston. for tho last 
sevi-ral >ears at M.l.T. As w ith the other devh es I have doscrihed. thi» sustaltied 
InvnlvcMierif nf ktmwledireahle I'lmiiU'crs. iiiuaersed in a cliiiieal <uivlronment stdt- 
ahie f..r the i|evl< e mifler devvlojiment. is mandatory if these tisefid devices are 
to he laade wich'ly availahle. 

Ml einse this fesfimniiy with huf one more exam|»le of the way in which tech- 
nnloKy is nmkiiiK c<udrihuti«ms in Immans with physical losses. DenMdind per- 
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hv'n\i*f' .if tht« niiHf, Mini rlir I'chiU'v rmm .>|ij».cts iwr riMM»iv*Ml by twf» spcci;!) mirm- 
plmnrs hMMini iliriTfly ;ihi»M. t]w ui\uU\\[\iv l(iU(i>|M'n Krr. flif jiinnilihlt> iiltni- 

••Irftriihirs iiiMi un* iVil 1m ih|. ,»;irN i.y ininijinin' i«/ir|»in»nos Ini'ntrd hi Um* 
It'll. ««r i)u* uiMxf.s. Tin* Mill I hr;irs ilu's,. s.iiiuiN :in(l Icuriis m 

rr.^-nU'lli*/l' riM-l.'liU iVilhirr*; nf his ilulllrdiflti* il'n'illll'IM. 

Thv ^Mjinr|> h.'Miil I'rniii Um' j|«'vif c« ih*{H'iiii Min.n lln« Ihi'iuIi.ii e.j' .»l»ifr!s rrlntivi* 
iM rh.« ns,.r. ir ihiTr n.. rrlU'.'linL: dl.jr. N uiiiiin ||„. iHuininJUtMl arun. ilip 
i|i'\i> v i> siiriti. r.'nrh i.hjivi iluit nvfifi's mm tM*lii. m-aics mii ;iliiif.sr runihnHMis 
iMriiil M.nini h, r;iri.hui.».>. ujti, ;i nviiiiniey mt pilrhi !h;il di'|HMul> ijfM.ji llio 

• h-rimrr. I'nr r\;mi|ilr. ;tn f.hjfrl ;it ;* Wlsljihii' ..f 111 Uii'|m'< will nro,lllct» a shMj.jj 

wHh a pih-h appiuxiniaiMly iliai ..f ml.ldltM*. Thr MvqiKMirv will ri^,. In'^'oiu* 
.«-t/iv». |.v».ry ilmi' \Ur Ui>ianf r N (Inul.lrjj, niiiil Ha* u|»jr,.f f:i||i nuividr ih,. raiiuv 

M .h'li'.'ii.ai iff IIm' .Irvir... A> rliM fli>|{iiHv iiiiTiNiM's III |,M iMM-Miar^^ wi.akrr 

l.rratj.i. fh,. iilira-niind \\a\r> sjirvjnl nin juhI ;iiv al.s,,rhn| Uv ilic air. TUv mii-m* 
.»! fl.hM'iini, rh.|.fMir|< a)M.|i ,^ixr j,,,,! aafiiiv ur llh' Mhl.vi.' I.ul laav rx-riMl '*»o 
f-T l.ii-P .Miffan... K;i, li s,.|,Mr;i(,, ..i.jiTl ilwil Is fivaf iiii: an vrlut will u'fiaTalr 
II- nwii intnii SHMial in I la- rarplaair.H, Uvurr sMvrnil (rhJ.-.-is may crfalr a (•Ia)nlal 

Til.. (w„ iiiinisMiiir iMi.-n.iih'wi.s :nv ..jirh ilnl.-n,.,! slii'iulv ..m wmi-.U : ..n.. 
" l--tl, 111.- .-lli-r In il„. ri;;!,,. This .•.•nis... it,.. snii,„|s ,.n,lu,,.,l l.v >,u ..l.i«vt 
lli.ti i- I.. I I., riylii nf <•..!, i„ i„. l„ii.I..f ill lilt. l iL'hi .•.•ir. :iii.l .•..tiM.r.s..U- fm- an 
•'lu..«'i I.. 111.. I. M (i... M.iiii.i 1- luinirr in tl... u>..r\ I.-fi nn: An ..).i...'i mi tli.' 

.•..|,t.T lui,. •.'.■i,..r:,i,.s >MU!..|. ih.il ai inally i<.ii.l In ,.a. li mi: TliN l.iiiaiiral i..!- 

u\.....aiv.li ..(i.Ti uiv,.> ||„. ii,,.,. ,1,1 iii.|,ivssi„i, „( III,. ,,l,i....rs .lii-,.,.|i..ti hv til.. 
. 1 ..■iv,M-,. in |..ii.ln..s. I„.tw,,.„ ,i„. ..ar., >i,„ilar I., flu- ..ir....|s ..x,MTi;.i.,.,.d 
Mliil.. |In|..hii,.- !., a MiT.-p. i-..f(.r,lin-,,i, ;, |,aii..,f ii..a.l|.li..in.«i 

>.'n,.. ini-.rn.aii..,, as t„ ||„. -r..>s natiir.. n( ivlh-.-iin;; ..|..|,...|s Is ....niaiii,-.! in 

•ri..' Uinaiira: s,.ns..iy aI.I cannnr ,|,.|,.,., sf,.|..,l..wns „r u-vv liazanN in 

s-i s paili. I-.-r ilas ivas,.,i ii nniM 1... .■..nsi.!,.,-,.,! i arra.ljwn..t |.. ..lth..r- 

1.. l..n.' .-an.. ■^uuU. .|..u. I n.l.T i... ..in.ini,>ian....s sIlmiM ii I,.. ,s,.,| as ai i.l 
i''<|.''l.illly..(. it>..^uiiii.-..ii-...|...lan.l inifamiliai aivas ■ 

-..r .-..sni.-iii- n-asnns, an.) i.. pruvhl,. a .•..iiv..iii..nf n..-ili...| „f w.-ariiiL' i( il„. 
•i rT.,':,'':;; f^--; ■■'l.I'n.via,al!.|y ilu." ix . .. . 

•V • ."'^ •"" ■'^^•■n-..n..ss Ml il„. ..r,Mr..nn...ni : an.l an ..iiliaii.....| at.iiltv i„ 
n. n..- iraw.l ,,a,l.. I., i,aw.l in a ..,.„sisi..ni „lr.....i.,n an-l i,: l..Va.:: 

in.V.n '! , ,: ' ' ' '"■ ■■'/•"'■•''■I- '7 "I n.i.l.1;.7i. This n.■^^■ ,1... will 

'"-'"•"•'■•'"..ns.na.i..i,vin- i,.,„.,...aa.i nM.rs.iuriiiu'ii,....w,iu. 

. ''" "'■■'\'"'"ni |...n..iit ri..„M IIm. if will j,p 

" ""I >.,i-..uu'l. a...n,.|..< will. ..... s.,..,,..- wl... I.a^.. I fn, ■ /a ,i 

. > . ..i tl„. r....|,a,.,u..s ,,• ,..;,. „i„.' ).:lM.i .11..,,^. I'lai.s ar.. a..w i i pr "Vs 

• ' v. ' ■ -^"'^ l^.'I.iaii..|, an.l I...v,.l..,.n...nt r.-at, • • M ! 

1 . 1 I..-. \la..a.n.|....t. ,., sa.iih. J, M.,„a.'..|. S -n '..r ■ 

■ •■-.v n.risM.,;p.i,:".NS 
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Sri'DY UK ArUOSPACK TK«'MNOI.IKiY VllI.IZATMN IX THK (MVILIAX lUl MKPirAI. 
Klhl.li Final UKlUMU—NATioNAh Ai ADKMV K.NdlNKKKI.Nit. WAsHl.NUiUN, 1>.C. 



xNTftoDrmoN 

TIh» «»vi»rnll i)bjiM'tivi» of tlH» A<NMh'iu.v i»flurt was to st\uly moans by which NASA 
rapabiUliKs may hv lunw rlTcctivoly utill'/inl to in!i>ri)vi» tlu* ihUivury of houlth 
can* i.'i this ('(juntry. The stiuly watvil iijuin thm* assumptliais : 

i\\ Health can? delivery could benellt from a uiure exteiisiw application 
of torhnolojry. 

CM NASA, throujrh the perfornninre of its prinuiry niis.^inn. has (leveioiM»(l 
a far ran«inu' and perliaps nniijUe familiarity with certain teelinoloKleal areUK 
whieh are related Xn enrrent needs In the medical professi(ai. 

t3) Current etTorts by NASA to contribute In health cure delivery eau be im- 
proved upcai. 

These operating: assumptions were. In the view of this Committee, verltied dur- 
in;: the course of the i'ommlttee's work. • 



THK .\A8A TKCHNUMXIY UTXUaATION PROGUAM 

The technology transfer process Involves informati(m, ili»vicen» technolopliiil 
processes, and tecbnoh)«ical rationales for problem solving, Tlio latter eateffory 
includes such thing's as systems analysis and manajrement and evaluation 
technliines; that is, schena^s for problem deJinltion and for urKanlzlni? and 
mannjrinu the n sc irces used in developing appropriate soluti(»ns. 

Historically, there liave lM»en two approaches us«mI in NASA's t<*<'hnoloRy 
utili .atlf»u pro^rjiU.. The tlrst has been oharneterized as solutions looking for 
problem^. TechnoloKieal solutions abound within NASA's technolouieal base. 
In the process of solutions looking? for problems, solutions are advertised on n 
verv l)rnad basis in the hope that those havinj: a problem will find an api)llcable 
solution. The widespread ilissendnation of NASA Teeh Hrit'fs is an example of 
this priM'(W. TiM'b Briefs, at mo.st. a few pajjes in length, describe instruments, 
devices DC processes resident within the NASA program. The ho])e is that sonie- 
!)Odv with a prf»bleni will liapix^n upon the solution l)y perusin« Tech Hrlefs. 
other examples include the St^ientillc and Technical Aerospace UeiK)rts (STAR), 
the International Aer(»space Abstnu*ts flAA) ami the ReRitauil DIssendnatlon 
Center^, all t>f which are designed to 'Make NASA .solutions readily available; 
tlio>:it with prolilems must conu' to tlnd them. 

Tlie other major appn»ach tt» transfer is. uf course, that »»f i(»entifvitnr prol». 
lerns tlrst and then looking for the s.>luti(»ns. NASA also has utilized this ap- 
pntaeli. If lias established biomedical application teams, or HATeauis, at a 
few maiprollr research centers amnnd the t*nited States. Staff uiendiers of ihe 
n.\'l*eams attempt to locate problems i.v talking' with people involved In biologi- 
cal and rnedleal reseanh and health "are delivery ami by continual study of 
lienlth rare »lellvery proeesses. nnn* u HA*i*eam h.as identifitxl a problem. It 
u-es jt^ knowled«e of the NASA ttcbnolouical repertoire tn aid in working to- 
ward :i suhitliui. Karly in the pr(»irrnm (circa VM^) HATeanis (jften only pro- 
viilcd inf.'rnritiMn to the us^»r. nf |?«re. the emphasis has switched to one of 
prt.vidinu' hardware, indndinu ■•■omc d(»velopment wlien retjUired. to achieve n 
tr:in^fcr. NASA als(» has us-s! o.i.t liistltntions such as univer.<lty teams (j.. 1 
tlie Ac;ideni\ ). under contract, to identify projileuis anil mat<*h NASA technology 
ti» pf»tenf ial >olution'«. , , 

'i'here nn* several chara* teri^rii s of the HATeam a|»prnacli which merit oon- 
sidrr.-jtinTj. nA'I'eam^ attempt t-i asscs> the imi>ortaiiee nf an espraisi'd problem 
!.v makiic^' estim.Mtes of the si/e of the natifuial p.atient p<aiuiati<m that ccudd 
1..". I.eni'tltcrl l»v Its M)luli..n. Thi< estimat** i< used to judiTe the merit of sup- 
p..rtim; the trMiisfer with additional investment of NASA restairces. Tn the 
:ui:ilv^i-. Ii.»wever. eertaln kev (|uestions .'jre not a<ldressed : Will the cost of 
fli.. ^..lufinn l)e ar.-rpt;il>Ie !o tile heMltjj care provifbTsV How laany units can be 
vnld f'T tiiM e^tiniafed priec? Is indn-try prepared to take the end product of the 
NAS.V dev..l..i»ni»'iit :iMd earry it throuudj t" pMHlnetion witli an effec^tive sales 
:ind .liNfrii.ntj.ai i.rMirrMmV The kick of an adeouati' market survey may mislead 
.,r ifiiiMMl.. tifiv:ite rnmpanies whlHi irueht Mtlierwis.. step forwjird to mnnnfnc- 
furt- tl.r (l.-\i.-e i.r prori.<s. 'I1>e role of industry is eritlcal t(» acblevim? most 
frM!i-fers in :niv hM'rniinirfiil s,.|i-r. P.ot the road must be well t»aved or the risks 
pri\ate tMpitiil w ill outweiLdt the speculative proans(» of prolits. Thus. BATeam 
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WHl,.. w.,u.n,lly in Ui . SLN> HM :i ',. ml ' t""" 'v-l.v .small 
.■!« f .iiiunili il ft'unxfi r viino pt 

"s follows: In flu. • .Mlfl^^^"^^^^^^^^^^ ' "'''I" '""y !«' siiiiiniirizoti 

S..I1H. of flM-s,. nn.l ,. M. M , ^ provulinu s.Tvi.rs aiul fir.rtinns. 
Kurih..,-. if tiM. . : ;,• V f i " 'IS., of r..,.' i.,kv. 

of .I..VHO..U..,,, anu .ufrr;''''! 7:iS::'^''''''''^^ 

^^^^^^'^■^"t^^::^^^^^ ..siUMill..,,, pr..,,l..„,s 

-i»i!,;-W;:.a.n...nM..lslnll,M:'l..;'':,or^^^ • -.oration n.. 

l«'H.n..louv li.. .1 .m ^ I's . f iTnMi"-^ ""• < iVlt that NASA 

^.t^sUMHinn of f , , ; ; , V '"-"l'-" aM-n.-atlons : (1) ,h,. 

rut.. Hu.nii.^.l V.tn. u loi s '^^^ Mi..Ms.ir,.ii,..nts for slowr an.l l.-ss a..-.,- 

■•'".1 tlM s /s " ' ' ^/S "'■'"•■•"'■'•'1 l.ra.-tir... 

•'•-••'••I to I ... I V, .s . ' ' , "'■ <•>■- -n.-i. s.ii.. 

J ..trast a„.| as a hi, '''','1, •"•••"V" "f "-"""li'".'- 

M i l .1 iimii t.Mia .l.'I.M tioii ini'tlioil i,, furlhrr .li-iaonstiiilf llir i-.mr..i.i 

;:U:.:iour'' '"""i"^' -r i".-.-n.h.ii.v v..,v"i;s,.f!., ;„':.'.n:.!;'i 

,,J^:V;'''T;';',''"y- an.l ..,....ru...n...v ...,1 s,.rvk..s 

ro, .ss an.l althniiu'li var.Mii): .lou'rr,.s of |.rour-ss ^^v^•v i„a,li. ..n llica." it . ' „ o 
••'••""..•.I that any has ,v., ,iH,l...| ,.nv-tiv.. fn.i, as farns ro.apill.lV '/umnI... 
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iiik^rni irnii^fiT is nim-iM'ii»'<l. Tin* iiriur h;h'!» ria <ii-!i'i-!or |»rnU»i't }»rM;;rfs>iMl. with 
Im« I'tMiiiin'tl. 

In iIh* iMii'>iiit all nt" lln'Sf I'Uurts. miirli was IimU'IH'iI almii! flu* pnu-fss of 
!^■^•llllnl^•^y transiVr fnuu a fiMlfrni trrluhthmii-al amMic.x i«« t-ivili in iifaltli nwr 
<lrlivi»r\* UiTr. iMM'liaji'*. lir*; tlii» nlthiialf valiu* itf tin* Arailpiny's iuvolvi'iiMMii, i'lir 
lii^titMl itutal huprdiiiii'tits art* ntaii'inadc. With (-(tni-aur. in<a ivat ion. t'iMi])(>rat inn 
mihI rntiuiiai ttiaa miMiH*tit, lltcv rau Ik* n-iiiMViMl. rnu^itlcra I l(tn*<i oi' tlii> laiinn* 
a ri' diMMi>'»iMl ill ilit< iww >fc!inii df tlu» i-i'Ikm-i. wiih iln» lniju« tliat tlu* iiania";iM*s 

• ItHiii Wiv *»|iai"r autMU'\ aad iuiv«^iiin-(»nrnttMl hi*alih ajLii-ia-ifs ran lirrivi* siaar 
n*»ffiil in'w rnarrptv | in u-filu i*fs tn ari*i»lt'rat<' and i»iiliaiM*i' \Uv uaiur.il piMu-rss 
Ml' tiM-lianlnu,\ iraiisiVr. 

SalwiM|U«'at srciiniiv ili.^rriln» tlu' rnniM. df tla« ruiainitUM-'s sjuM-ifu' rlTnrls in 
f\j«lirativ<' lavliidu. Varitaiv Ai-pt-adiNt's tiinl >u|ii»liMaral> lartlaT Minna, irixj* 
i'<iaMiiit!«-f tia»llnu> ami il«M'nnnMit » '(innniili'i- arii\iiif> tluriau \hv i li ri'i^.M-ar 
(•«»utrarl pt'ilud. 

niK Tl:i II \(a i».Y TlJANSnat nsni Kss \\\t \.\s \ IKrll.NoI.UiiV l*TII.r/ATlO\ 

.M.\.\.\aK.MK.\i 

It Ui\< always Iummi !ln" ImjM* »»!' Um' fnanait liuii in adilitlMH tn rt»vralln'^' 
s(aiif uiMirrir cha rarl ri-i>lir*i of tin* tr:-hnnl"u:y n*anvt*<«r |inMM'v>. tins si tidy wmiM 
<vv\v It) slnMiullaMi NASA'v li-clinnliiuy atllix.alinn iTT » pfuuraia by ln»tli dcamti- 
slraiinir an i*\paiiiUM|. worKMhli' lran>lVr r<«n<-rpi and Ity i'*-taldisliiim rnllal> ira- 
\[\r rrlat i(»n.Nlii|ts ln*t\vt'rn tin* vp.-jn. am'n<y hikI adsviiaiMU'iiMih'd lii*aitli au«*tM*i*'s. 

Tiif rciiMniitli'i* has nut lu'cn rnilrtdy *^ii(Tf<st"ul In fnlllllinu thr>-i' Intlrr Wvo 
it\iivi'\\\\'<. It i< iVlt thai tin* pr«ihh'ias (MMJanil'.MMMl tnut-tlna' wHIi soiuv vvrinu- 
iiiiMiclai Imii^ t*nr thiMi* MlipxhitiMn wnuhl hf id' inu*i-i*st In NASA. lu ntlna- ttH'h- 
■ indniiirMlly rh-h t'fchTa! a'.'rni-it's rnni-crnt'd wiih tiTlinolMuy niili/aMon. an»I to 
lia* iai*»'»iiniiMa*ii'!n<'iI t'i*dt»ral hfaltli aut'nfic< with whir-h tin* t'ninniltt^M* has 
inti-rartcd. 

It >lHnild \)v und»-i*»iMid that fin* cnnanrnts in this >»M-tinn afr imt iiitfinliMl tn 
icanry t-rit irisia. Uathi'i*. iln*y an* iiirladi'd snhdy t'ni' <(iavtrnt-il\i' |>nrp«>>i's f(»r 

• ■Mii>idrrat iiiii lt,\' NASA iiianaLTiitrlit a^ it >t!*i\C'i In iinprct\r llm NASA 'IT pfn* 
uraiii. Kuriln'i', It i*^ rfcnutiix.rd that tin* «*Ni t'ri»'incs upon wliirh lhr<<» ruiichi- 
*^iMa> .(inl I fi nniaM-nd;n Intiv jin* ha>c*d wrm th<tsr of mui* * 'Mimiiit trr. SidM-niandt- 
!i'p. Ad Ihn- (Jmnp^i and *^tatV. ll N puvvila,.. .-ilthMnudi tin- * 'ntaniil h-r dnuhfs it, 
that ilirvf rNpiTit-ncf^ wi-ri' nniqn** aial iMM uliar and that thr pr«>hh'ins pni-nnn* 
ti'i'i'd ltd which till* I't'c-mnnirndal ion** addrr>srdi wvv nnt. in I'iirt. prrvaliMit. 

*/'//»■ fi rh iit,li,f/itffl tUffiif titnt tin ft.^t r fttffnf 

IS<«Milial. in ihn J *HiinniI ti n's \ icw. in nlVicti\n in hnMlHiry traii>t'nr in thn 
insdili r:\vr Mnhl is tlin pi'ftpn!" mhiti Kivhip hfiwrnii ihn \i^\'V •nnnnnnitx" aial thf 
itM-hn'dMuirMl v.Mtr«f. In tin* malm nt* thi^ smd.w thn n^i^v «MMtninnit >■ wa> thn 
lu'-'ilih » ;irn dn|i\«'ry vyvinii ;ind tin* tcrlinMtu:^it-al vnin*» »■ \\a< thr hM-hmdciu'y rn>i- 
dnnl w itiiiii NASA ;ind lis i-unt fanlnr^i. I'dt h t Im n*^ri' ;i nd tin- tiM hnt'htL^ I Maii'm 
:imi a n:is-idn-««i'inntnd la-alih aunn»'y m*.u.. tin* Ilnalth Si'r\i(j-v and Mniital 
linnllh Adiidni^l r:it ifJii I dp dtlmr in*»t it ni i»'n ri'.-.. Aim-fhan IIdS|iiiiil A>sMc-ia- 
tinii I w':i< to lie the .'lUnnt dt' thn n^^ni'. It i«> inn* ( 'omm it t cn'^ njaninii liiat nnithnr 
aui-nt <-.in iMmlui-t thn iiMijvt'rr pi-Mit.w anihiinrailv. Uatlmr. r/v^■^:^v nmsf 

III' hif } hiiih I II inrnfr* tt iit fhf ft'nnsfi >' fntin .\.s finni fn ii'nuf'nnt hi ' ml, i»a rl i«'nhi liy 
if i)in (r.-uivhM' rnipnt'c^^ an <*\ pnndit in*n dt' ;i cdnsidnrahln .-imdnin nt' l'tind> and 
!M -Miii'ri »» In lifini; ah »in a ^^dlntidn. 

*rin* lii'vi virp ill ,li(> tnj*hndh»Lr\" tfaii^^lnr pi(»rt'vv jv pi-nhlj in drfinitidn This 
rnipiir»**i llin insiL'hrs. ka«A\ h-dun. ainl <*N|"'rtiv,. nf the nn tlic;j! vriiiu!i>t .'ind nu <li' 
« m1 i-nnii'-m-r wurkiiiu' with thn nsnr ami tin* m. inidh'.i'-.tl avidnl. i Mii-in« tin* 
in-iihlnu. di'liintidii phasr. altlnaiuli thr tnrlmitlnuh-:! j n-fnt -In'iihl |>hi\ .-in ini- 

pdi-l;iip ]-dlr. thn Hvrr ;mi'nt mn^t takn thn ln;id. \*ASA ilm-v nnl tmid a rliMi'lnr 

1. 1 tiju-i-ji If innlalni-:ill\- In thn ni\ili:iii hnaltli tidld. n«'i* it in* f\|MM-hM| id 
•drniil'v ilh* i-xiviiir^' pi"''''*in< an<l ha\r l»rd:id l\n'»\\ Induf ••!' ihn njud-arici-i^tir'. 

• ■t' i|id \\"ihl "l" Inallh r:n'i» d'di\fi"y. *|*hiv (■;ni. h'«\\n\nr. he pr««\ idrd \\y a 
nd^^ifili nrii'inJcI lin:illli ;lL:r!in\ nr dtnni' llT'Sid I'nj ■ c t'siMiI :i 1 i \ « ■ I nul \- in-lili'-: ;i> 
!hi' ;iui-hl . Tli»- m-\r ^-tnp dl'thr I iMn^rnf |>nMnHS ilM'dxr. H m • Sc;i Trj dn:; l*'»r 

I ni-lii:ii|.ii:ii-;i I rt i J 1 1 1 td I h -Id \\lii« li will !na<l a -«dnii"n. IhT'* tin- h*«-|ii:dji':^i 

• mI .M^flil iiiii-t ;i-Hin,M- th" l«-atl. IMn-n Ilin^r I i-rh Ildli i^i* -.'d nit -nlv I'mI- :i viihllidli 

nrn idflil ilifd. Ihdi-r I'iiIIhw dn\ «-|dpiiinal . Invl :iMd »-\;ilil;ili"n n.indn<"tnd |ii.| h 111 
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M...,,, ;„M| ,1... L / K ' ""J,";H>...U.Mt. I|..,V |.,„1. .1,,. ,..,.1.. 

'"-I «.'.ln,.,|.,,i.,„ .„„„i,„. > H f 1 . 

•■"■'•"!'•'• ••■"'■•■II.V.-IMV;, <n|, nu ns J 1^^^ """ lil.i..;.! i ^ 

l.'lll.-lill^ |,.Tli;.|K (III. Mln-t i m •! ,' . "I IhI i.lKl rulllMl fn |„, n<i'U' .1 .. .. 

r.'i..,i..„ in,.. „'... u.:;:/;::: ; ' ; , "... is. Mm. uu'rZ;:^ :, 

p-v....... .-.I.ili,, lu.lunl./ tV.r i, has . ,•,„• 

'■"'M..r ,.r.,....>s. TiM. ...iM.r iv, . '••'■'"'"'."""••■'I "«'-m n. iuril,..r i|,is 



"Ml.. .,,.1 ,•, ,V,|.T:,I mJh.-V ■, I n ""■•^I'i'^'l Ass.,.-!,.,. 

''-'nisriiili^ul::;::;;;!^^ i':;;:s?':;r;l'''r' "'-"'^ 

ti.„ run Ll ,„■ ir/// , . . '^'^T^ ''l'"' 'li>»-il„Uiu... 7 /,/.; '.;„ ■,■,. 

"•^ '.-!..«• .-Is inii.l, |,is:,s ,|,;.i ..I- I ,. I, , '•.•s„|tin.',.r..,l„..| 
"l..-r.- fl„. t,.,.l,„..l.,«i,.,| .mJ. , .. ' iH^^.i^ ' .-MS., in.l 

''••••"'•■i-«.v..n..-,i..,i„.s.,i,;i. .J r,; ': .. 'i— '"i- M,.. 

.V.\l-; I.:,. .•..„si.|,.,..,| illis i'''?:"^:/'':'''' '»■"" l-nrl.l.-n.s. TI... 

ii.--rin:.'u,.r,. (l.rs,.: ' ' """'l'-'""- ",v..u,.,| i„ |,i..M,..,li,,,| ..„:..i. 

- ' i'liimiiM:' mifn^^^^ ' 1-1. 

n.,...,vMs>i..,s\o i..i . I "-'■"""•'"^ .•"..1 r...,- 

;.?;:',!, '-^ "" '■•"'■^'"-r .i..ii,.,i,i r.„. I,..,,...- .„• ■ „,.,.„„■,.< 

...M .v''i!.'.M.ri.v',,;'u ''iI'T';"'; ■"' pn-invs „„.i m.-mi^-s i-„, 

in !.'".:.i;*";,'':;:',,';;;!:;:;;,T ■y.-'"-'- ""'"-"■> 

;;!,.::;:t.;::;;i^:: 

;.;.-r,:;,:;;:;;,;;::;/:;;;;;;i - " • » l...-;-. 

V /*» ft iiilhnf i,f in ft fit ft 
I.. IU..-.I .■i"..i„|,is „...,! .... „. ,,,.,„sivr i,.,.|,„.,|.,^'y ..ii,.!, in,|...Ml. in ih.. ,„ .| 

r. I -, 1.^^^ ""■ •"" i..r..n,i,ili,.i. im, 

. t, i|„. ,|,.„„ , 11,.. ,,..-,i,-.|. i- ip.l ..i.ly .,r- ii,f,.i-i,,:iii,,„ |i,,r.hv.,r.- iiii.l s,,rtw IV 
"•*. ^''7' ""• ' ■ ^'-i-'nM« i-. l,„..|„ds|> w.'li; !,U in ■ h . 

' : ^-^^ ^ -nunH-.-is- ...„| ,i.si--i,...! f,ii|.,|„„. ,|„u. j„ ., I, 

,-..nuMm^,„i,s .,..,.„•.,,,..,„ ,.1 .i„iv..i-si,y „,.,(,.,, 

'■•.•.i..-.-. U.,.l„„.'...,. I.. , ■" I.' rm.- - .V:,M.,„;.| A..„I,.m,,v .,f K,.«| 
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th«* linii<li<'iip)ic(l. Tills iMiul<l nitistitntt* :i tcrhuolotfii'nl nuctirs ('otitrilMittnn 
to a N]HM'itic trntisfor prorcss. th** lotxlinu: of intolUn't. Whi'n tlic task is ('otnpictc. 
siH'ii lUM'SMiis vim\i\ n»luni in their rcutihir dntios. Sat only wuiild the us^r 
rdtiiiiHiiiity iH'Motll t'l'iiiii siM'li an nrrnnKoiiu'iif : rross.lVrtlll/.atidii wmihl uviir anU 
tile tcrliniilnuist rcturiiitiu' to tlir siiaro au'i*tiry wnnlil litlim a bfnadiT outliHik 
Utal, |M*rha|»s, <»vcn a«»w t«'t'hiu)hiui<'al tonrciHs that would atrrao to NASA's 
iH'iu'lit ~h'rhiiuln;;,\ I raii>tVr fan be a lu ti-way .sinM't. 



Thi' (Naninittcc cxiHTii'un^s h'ail It to ufivv M»vi»!'al ror'oinuuMahithais whioh 
roiilil piihtMH'f thi> ti'i'htiiilnuy nt lli/atii<ii tTf) )iri)uraMi within NASA. 

I. AMsitfinnntt uf prupff . It N\as sj.u:(«'st('(l tlinl oiic frtVrtiV(» int'ans ot* tfins- 
I'orririK tcrhiioln^y i^ the Irialiiiu' nf intcllcrt flic assiKUnU'iit ot* NASA t'ini)li»y(»(»s 
to oiMM'atc within the cninnnuiity that will lie the uUiniato nM-ipiciit of tho trans- 
t*i»r. Jti'raasi* u!' ciirroiif a«hninisf rativt* coiiNtraints in tin* ayonry, this is vi»ry 
ilitllrnll \n aci'onipU^li. It has hccn «hai«» in noly a t'ow soliM'ti'd instanrfs Mirh as 
asslunnicats inndc niaior the Kcdrrai Intowivorniaontal PorMHinol A<'t tif ItiTO. 
it is far easier fnr NASA to nmfrart for a S7.'.<M«» torhmdoKy transfer hanhvan» 
developnicMl than It is tn ohtain appnivni to 'Moinl" a .'S'jrijMH) per year salaried 
(»nuiin'(»r who, workhm in the ns«»r's ennmnuiity fur a year or two, ennld mt'oni- 
plish eipiivalenf. if not more etTeetive. transfer fniM'tluns. AMS.t muhf .v/n inffhnt 
itM 77' jivf)fjnim runsiifrrtihfjf if rtnifttniintM tn r/.^.v///«/;/v prrnunnrl tu t\rfnt'\AS.\ 
inntitutifniM anfl tn intt rnal trrhnnhttfif uti!i:titifin ftrnjt rtH wrrr mturnL 

li. SI n i\ijlhrniinf intrrntjt nt'if ruUnhuvuiin}!, Snhie prohlehis that developed in 
tins area eanii> as a stirprlse to tin* rnniniitti'e. In develupinu the eontraefnal 
aureenu'nt l»el\veen the Amdeniy ami tin* Aueui-y to t'lUHlncl this sttidy. NASA 
ennsistenfly eniphasiz«Ml its desin* for a hi in d«»veh»plnu andual. e*illahoraf ive 
proirrains helweeii NASA and ndssion-.»riented health auoneles. Perhaps naively, 
tlie rnaiinitfee did not antifipatt* serlons dilfienlly. Yet in atteinpfiim to aeroni- 
pllsh llmf end. the Connnittee often was frasf rated by a st»<»ndnU reluetaneeon the 
part of au<*ni'ies ti> eotiperate. MMiis n»luefani*e was found in the health aueneies 
as well as within NASA. Si»uh' examples ar*' in order. 

In the puhniinary eare pmjt'i't. the (*onnnlttee has yrt to In* sneeessful In de- 
vrloplim fundhiu sup]HU't in either lln» NatlomH lustitutt's nf Health (Nllh or 
tlie Health ^^I'l'vice^ anal MiMital II«»alth Adauidsf rat Ion (IISMHAi. In this rase, 
tin* ndnrtaiu'e ranie fnan thuse au'enriest althmiu'h obtaininu' a detiidte eoinniif- 
uieuf frnin N.VS.V as to whai it W(»nld enntrilnue In the form nf hardware and 
cnulneerinu' (>\p(>rtise has alsn been ditfirnlt. llavlnu' that information nd^bt 
IniVf made appn-h lies ti> the health au«'nry nmre etTeetive. 

.\ h-ssiai U'MiiH'il from that experh'nr*' is tlie desirability id' eo«u*dinaiinK the 
iiffi'rlnu of lerhiinliicy with the eurrent prinrilles ami thrusts of the Ih'alth 
airem-ies. When the t<'i-hiit«lni:y niTered niatrhes tht» user agent's needs, the prob- 
ability itf iieKntialinu' a jHlnt pio^ram is ureatly increased. Furiher. the health 
au'rn. y s prii>riti<'< and llirn>ls should be eM*(di»'nt imliralors of siunith'ant eur- 
rent priiltienis demanding atleMthai. 

.\! fh»' iieiulii iif thi' pnlniniiary rare pnij«»et, for example, neither NIII mu* 
lISMn.\ was pbir-iim liravy enipbasN on ptilnionary eari' bardwar*' d«'Velop- 
ment : in fnct, ibf> Natbuial Ihsirt and latiit; Instiinie t Nill.l ) initiated a study of 
lis own Mil lei-lontlniry neiMl^ in pnlm<»nary eare. Tntil that etVort is eiarjplete and 
tin* aiTi'in-y na>ve^ !o\\;ird iniplenu'iitalion fif its rermamemlatiiuis, NIII. I is u«ft 
Very iia-lim-il to pi-n\ Idr any sn!»stantial snpl»orl. 

In its iM-alth earr ffi-lianji.iry iransnT program. NASA shoubl maintain r|os«» 
rontaer with tin- mi^^lon-nrienird heaitli ai:«*m-ies :ind oibrr usi*r institutions and 
>!ay apprisod of roniinually rliauKin;; and eiuert;in*j program thrusts and priorl- 
tir-. rnriloM*. li'in 11 n rtiilnhnrnfn'* truH.sfcr in'fjtrt is mitlt rtnkrn, u triflint/n* hm 
*fH fin fnirl 'if till iiiffHt'it's hwuh rti in slum- nunnHU'iin nl in* rntjiiti rt ft um H'rll 
ft shin't'i .V i.v It »MTr.v\////. 

hth rnnl nnnimfi-nit nl rhulvul i,f trrhuh!fuj\i HiUiznUun firhjt rliitns. Sinei' 
the nilin. i.f 'ri'<-hnulf<y nilization a staff iAYwr in the nu'i'iiey while flie |H'r- 
soniud In tbi' .\.\S.\ l"iebl Centers eianlm tiiu: '1'!' proirranis jire in line man.'iire- 
nient. tiie ntti>-i> itf 'rerhnn|oi;y !'tili/aii>ai has little inatiauement emitroi of the 
pr»»j»M i is funds tlinm;;b or Iti the Field < 'enters. 



ii.Noi.oo^ nn i/..\no.\ m.\\.\«iK.mkn i wiinis n.\s.\ 
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'/•*»• y.lN I ,t,mniittttnif tu Uvhiiuhuii uttli:,iti„„ m,t trnnxUr tvunUI hv ,•„». 

, hnnluinn trr mmui,n,„ nt rontnU of tn1„ntu„u ififisufin^^^^^^^^ 
un,„mtn,., ,„ ,„„l f„n,lvr( hp thv Offiv, of Tivhnulo.jy Vtil&HoC ' 
.1 i-limini/ MtitUuti Ht 

TlH. iiMtioiiMl h.cliii..l..i;i.-iil rcsoiiirPs Ik- 1m.iii.»1..1„11.v (.xploit..,! i„ „ wnv 

;r::^;::;;;r;;ii';;:';,,r:-;;^^-^^^^ 

(i.iii f^Z'v'lvl^vS."'^ i.mT.i..s,i„„i„„„i c<,ll.,bur,,tioM fro,,. „rnl.le... .iHlni. 
•■{. A ,•.•<•.,«„ iti.„, „f ,1,,. ,».,.,ls ..,1(1 i-..i.:.l.iliiy of An.erifi... h.Uuslry. 

(:.».Ml'f iKK «UAn,,.K TlUNHLATIOX OK THK ATLANTA SCHOOL SV8TKM 

KUMMAKY 

l.....k ,.MonIs „„1 in l.n.ill... Tl... .liMT.-,m ..v hftuv..,. 1,.. ,. kin, , ^ 

I IH .-I l lflo \1 ol II,.. Kl.-l,i(..lfil,-.V tl.iil .S(H-,)Ii.l:.rv K(ll..-aKo,l \r, l KSK V / u-V- 
: pn i' '.^ M...t..,.i..,ls fo,. ,1... vis,..,li.v i„.,«,in,, vi„ " . 

fMH-XM r,.,-hk.. ,l,.vi.-,. ,ATS „.,-, ,| , whirl, is < „„„.- (,.,i „ 7^., .iT u^ 

. .. II... ,.:,„.r,:il< rl,„.s ,.„,,i..,, :„■,- p, fr..,„l ..„„l ,..„•,•.. ..„.,i-. l.ri h" 

n hidi >lHr.i ,,n„r..,- r.,.,i,„„.,i will, u .<,K.,.i,ii.v .......l.. .It-vLr. Tl... „rl,.tS sJeS 
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••niiH' s.vstcni runs nn mm II;M VJiti. Mudrl TiO riunpulrr. 

Tho UviwWv inin.lMinr. Im'i^NS lit. . j-n ri..|tiMl l.y tli*' Mm-^jh-Imim'I U In- 

li.iii. iiffi-ntiM » iiMt;iiii> i'MrM>i\f i-iipjiltility iiAl ♦ ililinu. Aiim.mu Mm-m* :iiv 
t:ihul:iti«»M »-niiiri.l>. pMui- niitl llni' rurmnMiiu. j-MMry. jnul spi'. l.rrnlli' sy mlmls. 
[t is i-;i|inhli' prmim-ih;: iwn i»r ucll :im iiilxprini prnni n.py 

fur ;i >iul»tiMl l.ritll litnr .Mini puim IumI i-nnl utilpii! ti. hr usimI Tur riimp:il:ihiiny 

with iitlMT <\-s|iMiis. 'riif iwii l>pi*-^ «»r iM'Jiilli- Miv > 1) M h*\\ •puiMfy l>r:iillr prn 
iIim'imI nil stn'iiihinl i-Min|.iii iT piU"M' rnr »i>i' h.\ •■..mpnirr prHm':inm.iTs ;m»l fLM a 
hkh ipuililv l.niilU* t»M- ihi* i:i-Mrr;il n*;Ml.*r pnuluff.l mi Pn lli. p;iprr nlih/.iiiL: :ni 
ihh'rrlianui'.Ml.lp prim {V',\\u \\hU-\\ \\*»rk> mt\ iinirli mu iln* -nmr priin'ipli* »s u 

|ir;iilh»-\\ vWw, , . , t • . 

\ii inh't !';!••<• pncrjiin ;ifi rpt.s tin* i.iilpu! n\' A'l'S. w UwU M«ti>is|N of ;ir«*!uvi*s 
t:iiiM<. iiiul ruiM^Tts riirht In M P.rni .■niul.;inii|r tn till- puTSYS 111 prniinihi. Thi^ 
prM-r:im innlo-^ ..j" nMMriiii liMlnri- A'lS r..niiii;!iHN. 1M^|•S^S 111 vtmi- 
lUMinl*^. li'lrpriM-rHsiii;: i-liiir;ir!iM-s. iilnl ruirs ».!' Stiimlnnl Kiiillish P.rjiilli'. 

Al!li'»nuh MSpiTiiMji-i' wiih thr rvnTiw.Miv inili«-:n»-s n hiiil. ilpun*" mI" prrltirmniH v 
it is i-iiMliminM-l\ imiliTUninu iiH"ililli mMmh** iti nrtP'r !■» iinprnM' itrrnvtu-y nf 
tr:ins|ji!iiiti it> lli'sihillty witlilii thf Iminiii'iit Tim' \vhi<'h il wms ilp^iutii'il. 
I'mth pn.ur;un< um* i nmplii-r Mrii.nii'il !:mu!};iu»*^. Tin' ATS t«« ho'l'SVS III pro- 
uniiijis w ritiiMiin PI. I iiiifM m nsN S I II in M'.nL. 

lApiTirnt'liU :irr Im'Ihu' i-niMjiu-l imI willi lln' u-^i* :i ilinMiinru! nsfilri* av in|ii]| 
tn I M H'SN S ill. lii this iipplli-:it i»»u. !l M-rvin. liiiri'Mii is i'mii! rjtrtiMl tn prnviUr tin* 
Inpii) 'I'ltf tvplM pivpMH'^ .Ini-iMiH'ti! nh nil IliM <«'liM-trlf ty|»f\M-iti*r \\<\U'J :in 
npli.-;]i . h;ir:i. ti.r VriwWV iHrIi A J !y|H* rlfllirliP Thi' pJIUf^ :iiv sr.'HilMMl MImI 
nnlput pi:H-<-i| nil tnpp. Sinn- tlin t.llljMlt \t\ U'lUDVy miliMl i|iTMn:i| MU'IM. 'A 
^^iinpli' iuliTl'ii.-r nniiih' \\>ri\ P. i-ntiviTt \hr inl*i»niijilinn tn i'Mi'IhIimI Iniijiry 
.■•Hlr.i i|r.-irM;il iiit.Mviinimr i I:IW M Mi * ) . iMM-nnsr ImH'SNS ill niaU.'> vsU^- 

,iv.» ti-i' i»r thi' i-h:ir:M-!iM> nii thr <e> iii'ypiiih-li. Mjiiiy nl* ihf-r iluifMi'ti'i'^ uvv 
imt pn-^rtJl in IW'H. ll 1hi*ii iMM-ntiirs iiiM-i'ss;iry t.i smmm. nf ihr lifth-UMMl >yin- 
hfils ..rt th.. ivpi.writiM' U.'xl'nanl i\< l><>1*SVS III niiiiiiu syinlniN. M'Im' int»'rtiM-f 
nitiliiic a. . i.niMM.ila!"s ih.* . nnviT^inii i»f IlM-^i* rh;ir;n tiTs ;is 'I hi* si-rvitM* 

i.[ir..Mii u-i'^ ll!M si'liM-irii* t \ pru rihT^. a ^y>liMn imMirl jMi unipijtrr. ainl a 
i-*arriMuinii ..pii.-nl ^n^uut^v. liniiT fuh^iijiTai inn ll»n in\ i-i ii:iiiinM nj i nnlrnl 
i»ata*< Niniii-I Pi-". iliuMmic-ni ri.:nhM' whi.-h ii-f^ s hH . ha ra. tiT-. 'i'hr w-r n! this 
...piipitM'Mt wi.uhi pra.-ti.-ally rliminati. aii\ iharailiT n.n\rr-inM ami mnsf. 
ipiiMillv till* sai-rili'iiiL' nf Uvy < ,>it fla* I yi.»'\vrit»M- t''«r i-ililinu >ynihi»!<. 

i)ih''..r till- .-hinr unjiK fill- u-iJii: ail imtninah'il systtMh ^in-h as tuis hnni ih- 
s.-rih.-.! is ti,». Infill chaihialinii ..f thr m»mmI h> Ummw hi-aiPr hy Ih..-.* piTs..iis witli 
iti III** -\-!. ni \\h.. lulls! pivpjiiv llu* input MMmiiuli thi- »^..al ha^^ ii-.t hrm ^ 
t..t;illN ;ilt:iin«-.|. it is uilhlli IVa-ll ill llm lni .-s.-r.-ihlM rnlurr. nur ..I Ihr flirt 
(.rnl.lrn.s is ihM latlMT \iuiiriiU- >laiMi:ir.is s.i r,.rih h> Ihr ruirs nf Stan.han 
rt.-'lish ItiMilli* iai-hnhiiu ihr uiiiipir p.rihat I in-.' ..ria-aillr pnh!i«a t mn^. A p:irli:tl 
siaaii-.n I.. Ihr-.' |.|..l.h-liis l.r Ihr Ml i I i /:i I i..Ii -.I" all iMl'Mt iMiil.M- \\hi»sr jnh 

Uili hr hi rxainil.r .M. ll |.iP •! i- :i I i' 'h It. iil!...\ri- ;iliy lilliMMi* tnlMliMimiL: sHn;it|.iIls 

Mini til Imi.K m! f hi' I >i »'rSN Sill priiiinMt t*n|- Mn\ inajnr «h'\ i;itii»n tmnt thi* hiMilh* 
nili.s ulAiMnvh ;m. ih|.!ii . .|ii..r i.nwl Iim\.. :.i Nm^i :i pariial Un..ahMii:r ..i* hralllr 
:iiu\ l.iMilh- tMnn:it-. ;Miil pirti-rahlx a l.a'-IxL'r..iih«l iii ihiUi pr-H-rswiu:: in 

i.r.h-r hi ih-ti'l liiih»* l In - r;il|s|. ..r t hr i-n i>rs i-Ip i.uiHrrril. 

•Mn. |.n,-i.-ss .,1 Ihr i.r.'irri ha ^ hiM-n siihst Miit ia I hut jilxr :iii\ nthrr. it lias hail 

its iTMhl.-iM. ;t< a^ \\< n'\\:il»lv l-*"r rS.-nrplr. S..11 1" thr prr\l..i|s|.\ iMirnnn- 

hM-ril l.lnl.h-lh< Wrr.. lltr rnlTrr! t'nritia I i IIU' I .mi i h* t i t h* p:i::rs. t..,hh'^ .'I' .'nntMlltS. 
ilnh-Mv. l:il.h-. nlt.t rh:M-|s. mimI t-t inMhM'iaN. IK asiTI-nr^ tn tr:tMsl:i!i..||. 

NnllltiMM h' Ihi-i- piH».h'Ht- \\:is I'nllfiil f.\ llifr»-l\ hrrnminu' r.-iIniP:!!- willl I tir A I > 

aihl iMiTSNS Ml I'lliiih- i-..inni:iiiil< mimI a litih* iimnnnty in Ihnr applirMln.n 
Th.. .nn-.-.-ihiii ..t i-n-i.i- ill ir:ni-hiti..n u;i< ant s., ,.,ms>. Wltrn rr.-.MVr.l. tin* 
1 " I'l SN S 1 1 1 pr..^f. 1 1 II \\:i>- iim! M"> iirni-nl ..pir;i I h .nal A - I r:i iishi I ii.ii< wiTi* inaijr. 
• rr-rs ui-n p.nml nml i-..ri ;<..nM' nf Um m- iii\nlvrj| niniiilir;iiiiin tlir ilir- 

t i».n;! r\ itml iiiln-r aiiMlirh;ii inijs in I h'- pmurnin il srll". 
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* 'huh/ iilffi , .!/// v.v. 

TAi TuM • r.ir "t H-riif ,-i.ihmijiiir/i!i.iir'i i> ;i w in-li-vs rprnnfi. iri-in.r ». ... i 

:!r;xS/:;;,,,?;;i,;!:r.;::;;':!/;;M,':;"''- ■• -.-"''"'i-i':;;:'.".-.,;:";;;;";!;;: 

I". |.m>.,ii> .,,.1. i.:,ti,.ns ,1, Tn ..liVn ix .■ -.1 1,,.!!" (.., >, 

.•..•n|.M„..t t.u..lv,.,l i,„.|„.|..v It,.. ,.M,.K,., ,,-..h..rs ,.„„• |-.,r ,.„-l, u>..,-. 

: ■'v;" ' - . ; 

• ' . •• ..• . ■A.-n-.l h.v 11... r,.,l,M Tl,,- s,pm.v . .„. 1... n.i.h 

• I. . ■■.l -l.n...;.,Ml M„.n.. t,.... ... .„„,.., Tl... t.:.ns,nin..r (>.. ..,„.;,.■. „..| ,.. 

(..^h l..,M...„ i.i .Min.i.H.i.l I.HMij.M.v. nr.. mL.iim I..,s,.s. ,j„„. .1-., I.. ^M,.•,l.■^ 

Nlllt- \ ill- I'liij jilH 

All' illi.irx jii.-ii lin..'nfs im.,K,. |.Mssii.|.. ..tl,,.,- 'I'An'oM ;,riMns ■ 

I l-.ml i.| liiM' mhIh Mfi.i fi.r Lr.-iillt-r i.r t> i-i-w riji-r 
^ L' AiMliiMfx I UP iinlli :ifur ' riimiiiu'. Ii;ihy . r\ ihu'. i-ti\ > 

.'i AiltiiU'tll lulit it|*iji iImIV 
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Kl.NAl. Ul.niUt iM Vt.ruI'MLNI \M) IH;Mi»N'slU.\rt»>N or TtiMMt \h MM'N S>?^n Ms 
Vm Hli: lifJMI AMI ril.lSI), HUAlllt; roMMl NM Allfrs 'll.UMINAl.H AM> 

TAt III.K. TAtUNO SHnI^Ms 

M;i.s<M« lnisi'ii^ liiNMluh' mI' 'ri'riini»lMj4> . rainlirhlm', .M.i>s i 




A« KNOW! 1 iHil MrM 

li Mppr»»priati' th.'it tiii* Si»n.H«ii\ rrnh-r r iil Um' i'hui rihutinh^ in it> 

V\.irU ••I" titr Mi:in> iHT-^nlis Writ' Urni'lnll-* in !hi-ir riMMisi.) ;irhi ('Mnprr;M iiill 

tiiv\;in! niir « iiiuiut»!j i-hil- 'I Im's,. r:mui' I rmii tin* i*niiiii'n! MiruMul wlm^i. miUm 
r;ii'v Hi* « Mir pursuit > iii.'mU' f Ih' immIi'mx or pM*»* il>lr. f ti tht- iiMi lu'r** tM" flu* tiliiMl \\ lp» 

T.. l'ri't*t-«*i»r li"lH-rt W. M;iim. < hMiniiim ui* lin- Shrrinu' < '••imuif irr of llir 
S.\r.l»** r«>r liis h* li«. Nii|i'.iui Mild i'fM nm*;ii:t nii ht 

'I'd till- SfnfT nf th<' r.'ntt«r. t«» Mr. N itn A. I'r«is»'i;i. f«»rmi r Uirntdr of Dm* 
<'rii!rr: Ni>nn:in 1.. .1. n«'rii!u». Srninr 'JVrlinh'iiiii wli'» rtusvt rMdi-il nml If«*lpr(l 
in;iin!.'iin snuw nl* Mu* ih'viii's in this wnrk: l»» N;nir> limwrr. SiiNin StiU;il' 
niT .iriil i:v« l>ii Wi'lrh whn k»'pL tlu' iidniiiii^t rativi* aspn-rs ui' tln' Tt^nlrr ninnniu 
shj'nitlily. 

Ti. Mr. I.int|v.-i> rMn^nlf ani in <'!i'« n-i»'.j| i-nuini iMiiik' tnr unrk wUU 

TaiToHJ arnl I'at h>MiiiMlrr i)h<l Ml'. Miirray Uurnsriiii'. rnnsiilt:inl iii nn'i'lianij'ai 

'r»» ihf prnri v>ii.j,;il prr'Min'< wIm» an' u<\uc Mm* r'.i;iiil« inlMt--i N in tht-ir rt unla!- 
I'lnpW.ynn-nt : |ir. .Iflin M'lrrHnn. th** l'«T!;in< r.mipiiti'r -nnli-ni-. Mr. Alaji n»»\\n 
inc. Mv. h'.nahl Kri pinu'. Mr. Ti rry in* Us. Mr. .lark Mi Spaililrn. .Mr. Mii Ua««l 
Ia* h^t. in. ;iin! Mr. Phillip Hall. 

Ti. SnriMl UMlinhilil.atinh St-rvir.. nf jii parthM'Mi iif llraith. iMiuraUnn ami 
\V«'lfarM fnr tlu ir siipprn t. fM Uv. I»»'tiula.< .\h*l*a ria ml. hr. Iti i il. I M' 

.lann'- I" i;arri'ii. anil Mr < ifnru'i' .Ma.ii'r>. 

Tm rln* Mass;n lni-i'tf < < 'MiMnii^^i'in f.ir ila- iMin>l. t.. Mr. .Iiihn Mnimuvan. Mr 
l-'rr»l «;ri'*-han. Mr. IV .1. Iiavi< ami Mr. .I»'hn U'il«it'h;iu«i fnr iintli tln«ir rnr».urau'f 
nii'iii ari'l a>-is»anM' in ISra illi Milin%< plairnn'm . 

Tm P.-rUin- Srh^i*! f"?- thf I'.iintl anil l!.».v»' pri s<. in I >r IMwanl U ati-r. 
hnu--. .Mr. P.i'!jjamln Sn.iih. .Mr. Ilarr.\ I'rinlnian. Mr. Prahk Shiplrs. .Mi>s 
Iti-riha Kn.-i'tta anil .Mr. .Mikr Minaliati. 

Tm Mr l{..hi'r« A .1. <;i!i|i a. i»f Ihi* MITIM: rnrpMratiiMi ami ATM Sir<'.\r U*r 
hi- many su^^'r.st iiin^ ami rm Murap'nH'nt ; Im his mnraum'S at .MI'l'UK. I»r. .Ii»na- 
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m." "J «' «•. H.U „,,„ „.,„,„ ,„,,.sv« 

Mr. ,„„, ,„„, ,,„,„.. 

'"f •Xip:'s;z!S: ::; ' • • ".•„,. 

;-';'rtn'r,?:7;;;i,.;!:::x,^7;i'7^^^ 

'•'""I Mild Mr K, n I' . r..; ,. , ^"n-is. Mr. Sl.-v,. .Mill<iil>l,i. Mr 

""■i.ru' I.. .1... .m :|: .•..„„ 'nt.'r ''"' '^ ""'l' i" i"l"r- 

;:£{;;;it;,::s:i;*i:i::r-;;;,-^v,,-:;;.^ 



.M,.l'i;;:';.;.;,';ri:;.i,''"'''-''"'' " >■■"-'■ '■• " Ki-in ^>.. 

vw^f ■jr;'.,',:;;',':&,:::, £';vs;:;;.,:':,,i;r'' 

.,li;'S;;,;,i;:r'i;;;;:;;/,,.":j;'.;r;\ts 

(In- .S..\v Nnik .\>vM,.i;,ii,.„ f,,,. (h.. Itliri.i. In .Mr. .Mi. |,„rl P,.|ri//i Mr Iinl,,.ri 

Im lUr AI;..NM h.i>vrt. As^u. i;,ti.m r.,r thr hllntl. to Mr. Willinn, rnriN 

:nn;.xun Mr l.> Whir.h.M.I Mr. I... l-'.rin.r: to W.-m II:n..,V IiL 1!;.) lo 
llV-.ll r ^ ■ <IiUrspir. Mr Willmr KiiiL'sh-.v. ami MN> .Ijll p. 

•IVrliliolnL'y ri.rnirtrihify Assnriatinn. in Mr Sl|.\r SIlljnInViM- WrUu 
Mii. lH.ll. rh;.iriii:in .,r tin- M I T. I.il.rari..s i 'nnm.iri.M. f'„r r.lhxl Snhln.is Mr 

IV""^' "^'''^ rarn/.r. Miss Ula 

l\'.N\laU. .Mi>s tli'trti Manniii- ami Mi<s Iinrfifliv i;..rldt'MlH'rir. 

*l Ka\ i : .M.irriv.ii, Sun fiiy. ArizMha. a ti'ir|i!M.iM> i.inni.i.r. Tor lii^ iiiJrri'^t 
• thii aitl. 



I'l— riiM'tl in tu\s n'|H.-t i|„. |trail!i'(Mliiis.,. jt liraillr lirliitiT. wUWU is 
n^t fiil MS <Unv\ riih liraillf pn.ihii t.r ami rs|M.riall.v a^ an I'liiploymi'iil Jiial viUi- 
• ■;»n..M (..u| r..r til.' t.lihil. I'Aaaiplrv Him lalfi-r applii iiiimis' an- uivi»n. In- 
iIihIImj ifs IK,, i.y j'..nipiir»'r prfiLMatninrrs. -I ntli'iit v. ta\pa.\i'r srrvirr n'»prf- 
'^••nrarjw-. ami m-ws l.rHa»I.a>hT>. Tie* marliim* is. fur Liiml iisrrs. a Iiralllf 
»*iiifir..ri.arr ..|' iln- farniliar- !i'l..(\pi. pa-.-*' printer ii>r<l I.y tfa. si^'|it«Ml. 

*laii-..iM. a wir.-li'vv vii;,iailinu' ih-vl.-p fur rim ih'ar'lilhHi. al^i ijrsrribod. 
.M.ikihu ..r a raiiioarii\ah'iI jiorkfl sjzr vihralnr. 'I'airoui prriuils mnntv 
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liatritiu i*f lUsii' hliml |nT<r?Ms t)ti«l uivf^^ tlu'ni ri inmilnT «ii inicilliiirv i'npiil»illtlf»s ; 
si'ri<iiiu iif ;inil»ifijt MUtttil :inil U«)it ctifs, (Dintinuiiraf inn i»t' siuiuU* iiir.^siUkMw 

Also ii\\vu i> ii .sfntu> iv|h.ri uf Ww VniWstmtnWv uliri»?i»iiiie iihrfilHly aui for 

IMUoiM't TM»\ 

Till' SrhsMry AiiN Kv.HuMlhm :nHl ht-vi-Iopnifiil ri-iiii-i' h;is iMM'ti rxplnriiiu' 
ihriM' <|pvj»i»s tn t'tili.nnr \hv i-iitiuiuitiii'atiiin lapalMliti ni' tlH» liliml ami Ihr 
ili'af/Miial <«J !n. TIm- Jir*;| tWvuv Is tlic nniilIfiiitM»KN; a l»niill»» pant' priiiliT 

a hv'MWr pri»clii. in« l«'h'l.vpf. Tlif MTiUal is Tammi. a wirrli-ss ru\ nnira* 

thill atMl paL'itii; <y>\vu\ lor llif ili-at' hlfial. 'JIm' Ihini \\w Paflismiialrr, a ilwWv 
rlial rtUHrauiiii'ati'S to the tiiiial lrav»»l»M' a hlorka;ii» o|' ihi* path alu'a«l. 

*riir r.i'aill«'iiilM»ss fias !h'vii «h'iniMistrati'tI in two Ui\<\r ways, our js an niitptit 
ilfvin- fnr a <MiaipNl«»r. 'I'ho nthrr is as a hrailli* pfiMlni't jori ih-viris TImto is uwv^ 
lap for i'\ainpl.' \vlii>a lla- Piraiili-aihoNs is mmmI a*^ \\\v (Mitpiit »l»'Vi«v fiM' a roni- 
pni(>r iM'ailliMraaNiiilioti ^ystcta. 

'I'ho rhosf v^u'iiith'ant iisi» of thi» UrallloialMiss is a*^ a tool ust-cl in naitiia' *lay* 
tiMlay i-rnployihrrit. It In^'a mmuI as the rfuaatiiiiirat iiai iWv'wv fmia a ctaa- 
pMliT to pri»tV^^i«»nal i'oinpiil«'r ia'oirrainiia-i's. It l>as also Imm-h to u'iv»» i'lisloiai-r 
>vv\\n* pi'tManifl arrfs> to «-oaipnt«T ilata. Kiiftlirr it was )|st.,l as r Mi»ws\vln» 
printiT lo L'ivoa lilltal toh-visinn lu-w <r;isti*i' aii-fss fo that sfrvlti*. 

Tho Hraillrialjoss lia< liron asi.cl In siaall-sc-alo hralllp piililishliiK H'tlvitl*N 
Ihi'so have inHinhMl srvrral patnphlHs, a rliaptiT of a book» atal a hook. i)w 
paaiplih't was liotii* as a cooprrativ.' i-nort with (ho National Hrallh* I'itss fur 
<»no of \\mv clients. Twn oth.-*' paiaplilrts ww SAKDC 'I'lM'Imh'al iH-snlption 
ShtM»fs-. 'Ilif rhaptiT of tlu» hook \\;is ilonc in <'ooiM»rall«ui with Tci'lnhilo^v roia^ 
niuhiiy A><o('iatiori aial tin* M.\/V. Ilhiarics for tla» hliial stiiili»nts at M.l/I' atal 
iitlijT (••)lh»u'rs in tht« Hoston nffa. Tin* l"M»k was i\niw for tho Lilirarv (»r <*iamn'ss. 

VUi* »ralllrnihoss was srlrott-H hy thi' national lU- ltMl lialuslrlarHi'scarrh vm- 
i«-st as oni> Ml" tla* Un\ naist inia*vatlvo and siunith-ant "pnuhu'ts" pi'oilai'o«l in 
AaaTica in lOTi*. 

'ra<yoni is a wInOoss cotntnnnlf'ator ft»r tJK» cl/h. Karh usi^r i'arrh»s a small 
ffcrivinu^ nnit that vihiMti's whi-n slmiaMi-il hy imIa<'tivi»ctMiplin:' i wiri-h'ssi. '|'ln. 
systJMii i:; ctyccilvo in an ai'oa fh»flni»il hy tin* signal hiops cDiimrti**! to a llxtMl 
statiiai transmitti'i'. Two Installations :\vv ia'«»st.ntly In us*--- utw at tin* National 
Ti-ntrr for Ih-af/HIiatl Y.airhs ami Ailults, \i;w Hydy Tark, I-^mik Ishual : ami oin» 
at ihrSAKlM*. hniiilinu;;i at M.I.T. 



Thi* I'.raiih'iaitox t Kiuari's 1 am] *Ji o|M'iati's in a similar fashion tit a ti^h'tyjM'. 
it convorts rf«In| i-hTtrhwi! sicnals into i»ail»ossi^l hrailliv 'rin- nraiih»ialioss is 
fonstrn* h'll as an outjinl ilovji'i- unly ami whoa asoii in an intorartin' roh' if 
luii^f Im' ii<im1 in i'oti.inm*rioti with a iU*\\rv i*(airaininu' an appmprtat*' k(»yho;inl. 

*rho DiMilh'mhoss is thr i»nHhh*t of a hum ranp- M.I.'r. |a'o«ra!u' • involviii« 
many M IT. pi'oph-. stmifnls. fio n!t\ . »'n«iin*i'rs workiiiw in tin- M»'rhanli al Km:!- 
nrorliiLT Ih'parriai'ni. Si-n^nry Aiils Mvaluation and l)i'Vrhiprn«'nt rmtt-r nml tia» 
iM-apiT < Insirnmi'nlati.an J,ahi.ni|orlos. 'rinMli'Volopnn'nt was siipport*^! at varl- 
o!u tinrr^ li\ tla; iUWrr i»f Vofjitional Uohahilitatlrai \ Vorational Krhahlllfation 
A«imitil«»ri;itlon* Soi-jjii Uohahilitatiim Ailministration and tin- Sorlal aiai Hi* 
hahjiitaiion Srrvl. o- '%d' Uu- I h'pa it aa-nt »»f Ilraltli, I'^ha'athm. ami Wrifaro. ami 
hy rhi» .hdiFi A. Ilartforfl ronmlation.** 

Tlo' Pirallh'inlHiss i*arli*'<l lM'U'inni?ii; wa*^ Inn Hpsiu'ri »'nu'im'iTin;: ronrso :j.ri71 as 
a ri'snit of a surii*^ u\' "SfiisDi y Aids iM^i ussinns/* a ^i-rios of ium*li tltai> S(»inlnars. 
Thi M" spmlnar< l»r»iimhl t«iu'»'thiT nu'tahiTs nf tht».Al ^ '1*- <*<»miiiunity. sona* i»f tlii»si« 
wli'i h;ivi- Wfirknl with tho Idiia] aial nn'mhiTs of rho hiititl mnnnanity to «'\phin' 
th»* ways nM hnt»lu;:y o;jn li»'lr» tho hliml. Kfoai tla- initial sonlor thfsr^ hv l.ifht- 
man :r,\t\ Kuliattm wiTf wriiti>n hasoij on fh«< ilrsiu'n of a hinlllf printor ami 
rypi'U fill r inpar <h-\ fni- jr . 

Tin' lir-^t MpoiMt jiina! hiailU* t'mln»ssi«r wnsi hinlt hy I\<'iiac»dy '* as his ma^fi'rs 
tlo'sis. This nimlo) was inrtlaT rotin<Ml imfl s\\ nnils wito hitilt jit tho SAIIIH'. 
Two Iff tla»>o nriits wt ir |oan«*d tf» nsns; thro(» wvw wsvil liy snaimts for ad#li- 
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, ' ; ;s; 'v™ 

...■IV;;, r,™';!;;:,;:::;'';;:: < 

■ luucs |„,„,. I,, ,.,.i,„i„i I, I : 

'T'Vr''r';' ''■•'.■''>..«'. v.■"l.l.■;...r;,.l^:;:;^^^^ ■ 

hi- ..i.Mi,n/.i..l !..!• till' ilafil >niiisinissi..n i-n.l,. nsr.i 

Knr mi,Nf ..r ihr pivsrii! ;i|.|.lirMliMns ,.r (it.- f lr;iilli.iiiln,ss ih,vr iliita fi;iiiv,„|s 
m" 7;';:.;?' """^ ^TTV,. 7I..V.I Kliriiir. nn!! s I.V'N;:!:^ 

i>h '■^•^V • •'•i.Mi.Hii. iiiicrl;!.-.. luiii ns.'.t Asrii liil.'i n-.i iiMnKsii.ri 

-Ml.. n,M ,n|.n .■nMv..rMnn r.|nii„n.M.» In ifnni, ,!„' i:nnll..iul..-s lo mImt;.!,. 

«n i.;ir:ill..| ^Mfh all ni n„. p.vM.ni s i.-wi iM!r!>|M'. .MuM. U ;57 Mi.i > 

n.uai.l!.-..snl M.,M..n I..' ii li... ri v.. . .U.>i. Kt..M.n:, nl Snni linviv r UsSU, nr 

All i.iti.i-ratv .Miir J-.ir in-vvsuhv iTTV ^ has mm.h H^vh-r at a TV sfnlinii TUi. 
MihTfai-p iiNi} iiiflMiii'x a tihii- hMfr.T anil f..riii il r..hfn,f riiviiiM-\ i.> i.n.vhl.M'l.'ji r 
Innnar M.al.Tiat. Al-.* an htlrrl'ar.. iiiui lias hr.'ii laiiil f..r i:i;«'IMr thi' md,. 

"r*"^ i'> IHM Inr ii. rr t,. frniiinaK. iMvlii.iina r> I.-Mmiu' .H" ihis nmt h .-oiii. 

|ih'lf. i»i!f ii Iia». not ^iM-n !i«'l«l ^nvii-r 

<'"M\..nriMnaI l-auli^h hrailii'. i-iilirr fin- |,.tf..r |,.|i..r dra.Ii. I nr \Ur 
t..n!rarii-.l <.rai||. II t,,rtn^ aiv .liivi-ii> iis-iM.. uiHi r.,ni|.i||i.r> as h,Mi\ .if 
Mm. ruul.nls .... .| i., fl... Asril I :iU H» ' rl.a m.-trr m-I ar.. >inM.I> la.f .Mha.'cl in 
•»:»l «■ AUm M.MTal .l.ara.lri-^ aiv a iiil.iu.in„s ; j.r - . -'Mii.!- ) ■ us,. tlu. ^niM.» 
J.rajHi. vmmI...| I uflln'r. iuiail..Tx ai'. n>.| .lin-rth i|.'fli{.<i| in i.r; H,. ».tii n-«. -i 
nninlMT Mv.n I . inn* ih.. l,.|f,TH ihrniiu'l. -J- 1.. ivpivM-m 1 nninlM-rs I 
rlii-<<n::li n. 

A M...\ l.raill.' m was >|.-tiiif.| ujii, th,. l;ra il|i-inli..^si ^^h.•|| n-...! 

l.-M-li s\n.l.o| in rl..> rninan . ha ra. h-r ^-t has a nni.{n>' hraiih. vm,,|.„| .l.-iha-.l In 
M.iv v\sf..iM hs . uiMiaihT |»i-..uranin...rs. Thi. .•...!... call...! -..n.' .-..ll- hi-aill.< mm s 
flM- paff.-rii f».r th.' ali.!ial..-f. If i.h'iil i.-al |.afl. .rn fur lhi. naiulM.rs 

.h-linni,: rli.. -n,,.. htf ananu.'n...ni a^ 'a- thr..ni:h "j - htii nsinu thi. |..\\..r U^m' 
ii».i * III" rh». 

*rh«-n ih.- nj.-.f iittiixiant ^\!til...N in ih.- I-'i.i*tran ..haiai'ii.!- M-f : i |. . | , -.^ . 

I ar.- a-.-iun...| lli.' h'a^i air.hjuin»ns hfaill.' .-..IK. |'-i!iali\ ihi. i».|naii/ 
in:: . h ra.l.'i. .is,-,| m, ih,- Asr|| 1 h-h-t \ |h. » .liarai-ti.r M-t ar.- ari»ii farih as>juMii.i| 
Ml" r.M.i.-.ininu i.railh- . ija ra.-l.-r^ This m|„.,-..|| hi;, ill,, ha- a ..n.. f.. I.n.. .-..rn" 
-•...n.h h.-.. h. f -.\.i ii ,M. |, piihim;: . haia. l. r mT fh.- ASCII .-liara.-h-r ,|s|.,I in 
f..!.-?\|.i-.. -liid riir t;:; |...^.||.!.- |.i"jnfin;r .■hafa. l..r- la fh.. hraiih. ilII. Thi'- alh.ws 
an\ '•\-ft.tfi haMil iipnii ih.. ASt'II I r in^n.iv.iMf, r..,h- f.i tran^tnit t.'ra.h' f I hraill.. 
sin'-f. .-a.-h hratlh- v> nihi.l h:is :i laiiihnL: ASCII i-'f.h. !.. r.'jin.H.nl if. Uiif n'tl 
hr.iill.. ha- aN»i h. i-n ih-hni >! wifh ih.' Ti h \i.| . ..ih- wiih ni.i all hraiih' s,\. .f.,.|s 

I I « Ml linn- .)|.j.r If .<!( |. IT I 
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rctitvsviitiMl. iMMMM>)l hrnillo i> {i)>t> dctlut'tl d^v \\w T lcvc) KHIMT l^nr wWh tm\y 
02 printing: I'liMiut trix 

ltit«»rfsic»» unii^ Immmi Itiiiti In i»iM»-n'|| lirsiilli* riuihniiliiL' f nin»^l»t*»rs for 
fjM'ii of ihrM' ffHh'>\ TIm'H' IijIvm ln'i*t! "^piniiil fi-jihin^^ iiii-inih-H in ^itiiM* nf 

tlM'M* iiili-rrati* units, ^^in li :is :i i\u\u ••uninilln; j.n nlT sulli'h. i\\u\ with i\ t'wur 
liUfTiT !ltlii I'nnnjil r.iiilrni I'ii'rliil r,\ fnf Ili'W ••wl IT il>*\ 

Thtir sharnl rumi^ntf r iH'nortintiifrr fvrmhtnl 

Tlir UrailliMuhtKs i< |iii»*i'ittl,v m^imI liy pn»L'rjiiiiiiM'is ;iihI ^ysrrm JihJil.v^t^ 

Willi timr >linri'»l I'oiiniuh'rs n? i\ I'.S, iUi\vru\uvu\ nL'«>iM'.v, two i'iimp;iiiji'>. tlim* 
lUiiviTsltii'v Mini :i n'>iflrtil lal s« IhmiI fay U\v blitMl. Al i':m Ii nf \hr<v itislJillJiliiHis 
Mil* nniilli'tnlHisN; nihiMM Iw i\ \vU*\y\tv >\u U llinl IhiIIi llic Mrnini'inbuss uiid 
till' li'li'l,\|M' pau'M prhiliT i»ri»ilfHr llir hm imvimI inah-rial vitmillaiMMMi.sly. 

T\\\< fnvu] nf iiiii'nuiimM'iiiiu was srU-i liMl I'm' si-viTal n>asniis. KIrsl. il Insiin's 
that IIh' itislallrilinii will iml Im- ri>lrir!r<l In MitMl ii^»'r>, tml l aii^alsn |m' ii>«'jI 1».v 
llif> sIuIiIimI. Tills prn\|»h'< masiiiniin lli»viltl|il.v aial ir I'f iiIih's^ nf ilu« liTiaiiial. 
SiMMiniK 11 liniil^* llic ainiMiiil nf s|iiM'ial fiiiiipinpiit al Itii* Irriniiial llial iiinst Im> 
inaiiili iiiimI ilirTriPiilly than iIh' iMpiipnaMil ummI n-milarly. ll alsn ^^'tluf•^»^ tin' 
mmpl.'xity nf III!' Hrailh'ialin->, 

,<f»*xr# 7/ tihls t i filnfttitni inn! lifi i htfuumt fruti r iuftlffffftfiftit 

Till* lirvi r.iailli'inhiiss liiiilt fStTial #111' was cnniaTiiMl |m a Mnilrl .'iri trlrlvpt- 
a I Ihr SAKlM* aiHl wa> lii'sr iisim| hy ;i urailiiali* ^iihIimiI in \u< iTuuiiu'l rii* shnra's. 
TliU lii"»t li't'inliiiil was iimmI rlilnlly wjlli a I'TSS. a linu-'slia n-il i tunpiiliT sysl»«ni 
at .M.I T. hasiMl i»n an IM.M To!MI rninpuliT. 1*hi^ parfirul.ar r.railli'inlMiss \s iml 
pri*>cnlly i/i ii^i-. Imt nmhi In- npu'ra«li*il i-a^ily ami pnl hark in n-unlar M»i*viri» if 
fli'siri'il. Tw.i ISrailliinhnsM's iSi-rial :tJ«i aial r'JTi havi' Im-lii ami arr ht'lnu 
iiiaiiilatm u ta» Iha- at fhn riiiipr f»»r mm- nf M l.T. shnUMil^ iinil fnr mmpntfr 
hrailli* (•Np(>rimMntN ami (|nn}ni»stral»nn^. 

ih'.'hihn Mhii iKuu, \ 'hUT, ranthritht* , MtiMs. 

Thr lirsi iJiaiilMitthifSs i Film in- :\\ In Ihc th'i-l ^^a> in>talh'»| al N.VSA Ilh'i- 
triiiili* Kr>i>ati'Ii I'i'hin' M;|{r» hi-n* in < 'ainlirhlu'*'. *Tfo' liiaillnuihuss anil tvlv 
typf wiTi' iii^talli'il ill Dr. .Inlin .Mnn isnn's \ti\Wk* iliiriiiu < M tuhrr P.Mlii. 

was ilishiiiuh'il in .Ini'*' nf liiTUainl llir larillly I rmi<f«'rriM| tn lln> Hrparl- 
incnt nf 'rrans|M>rtalinn. Mr. .Mnrrlson iranslVrrfjl tn liOT's 'rran^ptn'taf Imii 
IJi'Msiivh ^'I'liti'i' in till' fnrtniT MUi' facility. In OcIiiIht nf 1!»7n Ww .Ma^s i'uwy 
ini>slnn, fill' the IMiml pnn haM'd a I5railli'nilin^« fi»r l>r. Mnrri^nn'v \\sv mihI I lOT 
iii>l.ilhMl a .MiHlrl IVA li'h'iypi'. At that timr tlii' SUS stippiiriiMl iM|iiipiiHMil was 
n»intivi'il. 

In* MMi'iismi writlrn twii ri'pntis nn his ns*. nf thi> MrailliMiilmss. 'rin\v an* 
titi-lnih-il Ajipi-niliV I ami II. II ^Imuhl hi' imli'ti that tin* la^t si.|'\ ii i' c all I'Nirpt 
f.ir !iiliri''ath»n wa^ in I'arly li»71 In install :i rfaivt'iiiiMiir swltrli aiiil t»» adjust 
till' i'hi'ti*»tii" liuiiiiu' li» I'limifiatp thi* iHTa^innal famlnui ilrnppiir-: nf rharai fi'i's. 
1*hi' f.failh'mlMi^^ ;mi(1 ifli'typi* ijavi' IhtIi innvrd jif h'a^t twin, hy iMlTaml trh»- 
pimu*' pi'r>«uim*l wit h»uii M>^i^tam-r f rian I lu' i 'i*nt»>r. 

I*i'f\*h'*n*iiniim I'l^irst, t**'rKhis Srhtiitl fnr tht Ittitnf, Wnti rtnH n, 

Vi*v ^i»\iTa! vi-ar*^ Trrkins Sih»>n| f»ir llin P.liinl iia^ Mffpiiil :i (■••iirM* in ii»ni- 
putiT pr»»i:ranihilnu' f'»r ^iiMh'iiis in ihi' npiuT silunil dinitiu' thi'ir .iniii'»r timl 
^iMiiiir yi ;n-.' 'l ln' nhji i t nf thr i niir>i* wa^ l""^t » \pn *^>»'»l hy Mr. r.ntijaniin K. 
Sinilli \i\ a iTptU't t«i "'riM' lijind in riiiupnttT Prii'-Mamiiilm:. an InfiTiiallnnal 
T'lnfiTrm * "* ili'^i ilhini: iln* ii*;i>n!is ini' iwi' nf il thin'^hahMl r.iinpiiti'r. 

■'SiM-i.iicIly. wr ( 'irii hhh'il th;jt tlii^ f"ni|»ni»'r plan ••ffi*|-<-t| i tin<itIiM;ihli' tifniulM* 
;i^ Ik tn •! in Ih'- rl;i ^vr.mni nf <iMiii' nf tih* <iiliiri t lifi'ji^ ill niir <rni»»r hi',:h ^< ImmiI 
ih'p.'irt ni»-nt. \N*'' fell IIimI tin* ;iphUrjit inn j'T tlip <nnipMti'i' !<• i |iis^i-s in iii;ithi" 
ni;iti»'s ;iiiit SI ii'im* Uiiiilil hi» i»a 1*1 inila r! y pffiTlivr hufh a««: a iMi*ans nf urr:it»T 
nfTn ji ij. y in tin- Irarninu' pmn.s^ Mml aNn ;i^ m nifnii^ nf nmt j \ jtt iiiu' mil' ^tmh'Uls 
tn i:ri*:itiT intnri'^r ami «'ff<<it.** 

"I'inaily. sin.*, it h.'nl nirt ;nly lu*fn will ili>iunn^t I at<*il tliJii hiimi ppnpir rjin hi' 
hi'Jlilv ^»ii t-r^^f III V ni :ii inn:i|ly as iiiinpiil IT prnuramiiiiT^. ininhahMl that \\\* 
^honl') uiv ir ^-tmlpnls csiuTirmf nn flip rjnupiiln- with ;i v t»i r'\p|nilim 

liilll V. itiiin-.il in:i-|i.^f Mitil V'MrJlf jt.h.'ll ;ii »t i » tj. I»»/* 

.\ii M I 'r. nraiilrinlMKs u;is iraiisfM'rfil it* PiTkins ami was rnnniM'tpil tn a 
ti'h'typi* iirrvii»iNl\ n nti'd hy PrrkiiK TIh' iiiiti:i| 1 iiai'^-hariin; i innpnti*r si rvin* 
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urr;!:!;ts:,^^^^ ..,,>•,„„ ,.,„..„,„ 

Mr. I, ,11, ,.!(,iiii|.l...,r III.' ii ,ri„i„ r,i„ iiii,.r;i,llv(.|irilll,. l<.riiili>.,l 

ir n „!.... I 'I. Al;iii (.ink ; I rii<liiri.,ry .'(nirs.. In Knrlniii nr... 

..(r..r- .; '"^ '••niiiiinl .iinl nrnniKt-d with ih.- <lf|.iirlim'iit 

UW 'r siMisfartory .■m.| wh. .n.mma trii.'i 

Mr. Ih.wniMi: ..i,ti,ii...,| Miiimi..r ..n.pI...v„H.„t at Intoriiicl. •!<■>.. inc.. ii "soUwurv 

III. N.M.IK tiM-ii :ii:r.-..( t.. |„,„ ,|„. f,.ri„iii:i| shinvii (nitiir.. ti until a <•.,. 

M ; 'ni^Tii-rV/.V''*'': •""■*■■';• ' >'''«s.-iwnis...tsr,;,nn.issi;;;!',; ... 

' ' , ■ ,1 , -'.""'"r iirr:iii«.-iiM'nl :is llinl f.T l»r. .M..rris,.n. iiii.|..r. 

. .!> .1 * ...K l.t.M- .nKl iiii.in i;r;nlii:ili.)n lie wns ..1T.T...1 fiill-tini.- .•innl.ivni.-nt lie 
. " ' ' , '•"Mii.iil..r;,nil ..l.lai I ..in|.|..ynifni !if MIS, Tl... Hniill,.nil....<s 

Mr. /''•''''/'' A m7./;m;. .v.,/» ,■, ;„„■. i,rn„r,„„,ni fours. f„r th, hliinl. I „ir.r..Hij „f 
Mmutuhn. Winniiir,/. Mnniti,lia ' 
Til.. nri.lll..ml....ss was i.r...Mir...l ihn.iii:!, ii «rai.l fmm ll,.- Ciiiia.liiin Niilioiml 

\ ;r''l I "^'''''-''f- i" IT-u-n. J 

..1.1 M. I., 11... hiimi. III,. nr:ul|.Mnl...ss uas ship lurlM;: 0.|..|.,.r IUTI aii.l wu< 

h IZ "'' P'-'—iin..] .Iiirini: \..v,.ail...r .\l ih.- i.rfs..nf 

will .. I "j.-illN hliiHl liav.. siitlici.-ni vi>i..i t M. nMiniiv l.ralllc. 

III.- Miani.-mlM.ss isi,s,.,i vNltl, J, i,.h.iyi.,. :,sa t.Tniiii.,1 ..n an I U.M .'{«l(i 'IC. ^vst.'iii 
iMh!,' I Ml . Iiiiw Miaiiuu' 'i,,ti..iii. .Mr. K.-.-pinK . stiamh-s that li.< Uses it 4 or.', 
i.-'ir- „,.,.K. ,1,1,.,., |„.c,,r,. ;.fi..f aMi-i.ial Ui.rkiii:: Iimui-h .•m-l w .•.■k.-n.l- 
II IS i.iv..fnlly aIsM iis...l in a small s.-al.. jT-.tTani tn K.-ncnit.- Kn-n.-h 

'!'' , ,''■ •■• "' ■''"'■'"ii"- Til., pi-.-fnimmini: assiM-iatwl willi translating 

:'■■"'■ ',';""'!' •"'"I'fial.l.. t.. lira. I.. I in lliinlisli and laii.'h simpler than 

• •liKli- I i I.iit'lisli l'.r;iil|f. 

Tin. I iiiMTnlty ..r M;mli..l.;i ..\p.Tl ,. ,-,iu l.fst |.i< siniiiaarixnl :is fiilh.w.s- 

' .V '■'■■'•"'l.v ill^l.■llh•.^ |i,.,v at th.. rniv.-rsitv ..f Maiiih.ha 
an M l. I. Hr.iill.-iiilMKs. natHj,!,. „f f,.„ ,„j,„„. „if.-hani.vtl pn.l.h-ms. we have 
t..iin.i th.- v»<i. i„ .put,, sat l-fa. i. ny. W.- have luTf a suit.- <.f .•..nvfr.snlii.iial iii.i(i«> 
pi.-uiaiii- whi.-h ill.- .•\.c||.'iit III! ^ii. li ;i ih'vjii.. - - 

1 11,11 //i. /.-. 1,1 nfjini, 11,11 r. I',f i-it',l l.ininit In i i.'tlnii. h'nllx l/'iUri \IU1I\ 
liii-'tui IIS I : :ni: i;,, .11 It,, 1,11,1. 

.\ l'.i;iill.-i..l \\:i< ri-,iiivt,., i-,.,| .hii iiii; Maivh IDTl' m I£.i|K Ui.mv I.t.l. fur us.- 

Mr T.-rr.v lli,'!,- ;i i,|iiii| pr..uraiainfriii ih.-n |{I•i^|..| llimin.- Ii'ivish.n. A Iftt.T 
in. II; (• I!. .-.I,, II. II, ..I, I ,,f M;ii||..ii,i,ii.;,| SiTvi.rs |tfp;iriiiii-iit t.. Miltiai 

<;rali;im ..r ih.- Am. r;i:i/i r<>iiiiilali.>h i.f the Ulimi .|..v, lil.jim th.-ir use nf |Im> 

I I •...!. . . M- -.Ii |. (7 : 
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HniillciiilNiss is {ijijH'Mdril tsci* Apppiidi'; \\ ). TIms Urn jlhMiHiiKS wus •miVfruMl 
t!i 117 wil! .'lUll/ jinwiT .111(1 \\n> ti'stril ntt \['/. |Mi\\rr :il iUv M;i.Miiin! l'I;mf of 
{fM» l>it:iiiii l!((ni]iiiirnr rnnipMiiy ())K(*i. S'f * \)iv nrallicinlMiss is Ixmiik msimi 
4>u l}to IM:r I'Pr It) r»i||i|iutfr i\\ IVilU |{u ^ ! Kr <T;it<«(l, K}iiii|rt>(l :iimI iiistnlltMl 
I lit* Hl ;ii)li'iulM).ss. 

i*htiiili iiifIL -^fnihftt, Wnrt'rstn' i'tihffn'h ■« / i^isNtutr, \\ tart strr .\rrff i'ttlliffh 
tftt* f 'muiin tithint < I tiff t\ \\ fit'rt .sti t , M f.v.v. 

Tlimtmli :i iMiniH.nii iM' ;i-rri'iui*lit htvUi'M.'t m| If,\ tin' SAK! K* hrfweM :i \\w .W;i>'s 
('•♦luini'-^inii TkI" IIh' I'lliml .iml llir .Ni»\v H,iiupsliiri« I)ivl>jtin nl' Srrxicp^i, n 

HrailltMiilin.ss hx Mrjl h.is )m>cii IminMi tu NVArrc. It Is |irr>riifl,\ liriiiK 

ilM'il III nillli|i iImII. .1 lilimi sfiuli'iil :i\ WI'I \'rt»n\ Now II;iMip.shii*r. TIip Mnnlh'iti 
Imiss \\:i.s inM:illri| 1»> Ihc sI.iH' iM* 1 hi* SAKhr ;nnl is InrnfiMl ill I Iip hTliiilial. 
fiiiiM li rniim !ir U At t 't 

It is nmucrh'il 1m uuv u\' Ww fnijr li-rniinuls ni" the IM>I* 10 joiMt^'d in 

Ihi' itiiiin r»'M!t'r. This IrnniMMl !> :i\:iil:il»h' tn jm.v e»r Uip umm-.s uf tiii> NVAC'Cr 
I'lH* in hill il is iiiP iinl> mu' m.smIiIp fn riiil. lie dnrs imi Imvi. nli.snliur prlurify m 
llii»i liTiniJiii! hill jiJis Ici \v:ii! his' inrii il' .'ill Wiv fmuiiKils iwt* in hn-. Whvw uii- 

• •Uji'I h'nnli:;ii Im'('»>iih-.s I'yrv, llic nsiT nf tlii' Irlrf.xpi' Mriiilli'inhnss t^Tliiinnl is 
iisKi'il tn iiinvp iIh' MfhiT ♦rruiin;il si. |»|iil r;m usr iIn* llniUhMiihus.^i. 

K"!' Illi' .s('<'m!hI s|.|in..sf|.|' (if rhi' l!»ll.' ili ;ir;ich»niir yviW ||nly <'rn,sS ('n|h'K'<' is 

plMnniim In ins|;i!l ;i nru irh'l>pf in Uii' MTunnwl Ur.vpniirli numi i\\ WATCr I'nr 
Itip irsf Ml*:! hiiinl ll»' si iiclnil . Tljr J'ir;nlh'nil"i?«s will U* nTninnTtrd In lliis hOr- 
typi*. i'iiis uiii ;'.ivi' llir hlintl siihlntN u tcriitiii.-tl Unit will Klvf tln'tn nhsnlnio 
pfiijrii> tiw r n\\ nihi-r iis'i-rs. 

Till' W'ACiT si'i \r< M I'lnisnrtinm uf cdUrm'** nnd nnivrrsitirs in iIm» Wnrrcsirr 
arm. Tin'ri* ;in' Mppp'Niiimii'ly \\) hilnd sindi-nis in ili<vs|. n»||i.u'cs ;ind WATCC is 
iir tl uf Ihnn tn niaUi* nsp nf the trh*l,\ pi* - r»railU'nihc«ss tcriiiinjil dnrliu' 
flir .siTMihl M'nh'.sii'r llii.s \riir. Ii Nlmnld iit> nnlrd tluit IIC is nn! n»»w a nuMnlMM* »d* 
itir i-itns>>rtinni. 

Viishnut r sf-rrirt i'uhi ttttti r fmuimil 

In fill' past sf\«*r;i| >rars flip rDiiipntiM* lias Ihtmiih' an impurtant |uM't oi' many 
imii tiM liniral jnlis. \ )ur fif thivsp is (hal nf rnsimncM* sitx irr. whrfr a nistunM'r'?^ 
ipirstiniis ;iri' answiMMMl. 'riii'si- jjiii'sridii.^ ran i'iiImt Im' ahnnl ihrir armnnl nr mi 
<o!,ipau\ judirifs. Anoihi-r r.\pi* nf {nh i> !ln' niaKiim and mnlirnnn^ n'sorva- 
tinn.s. wlifllii-r ii in* .lirlini*. ImrrN. iin)ri'I>. ri'iilal r.-irs, vu-. In ni.-iny nf i lir.sr jnli.s 
f hp . ..nia«t w iih ilif pnhlic is \ in Hii' Irlrphnni'. Smiw .^pprial Mpnjiau'ni is nMpjirt'd 
l'«»r a hlit:d prr^nn in mi !hp>p Jnhs. Perhaps nicisi inipnrlant hp nin.si havp acppss 
iM fin* n»Pipiiirr ciilpnl. Thi* Urailhanhns^ is rajiahh- »d* hriiu' ns»Ml as an nntpat 
d«'\i« p \uih i-.-'Sfiiria 11.^ ;m.\ rciinpuiPi' nspd in lla- <*iis!i»Mi('r sprvirp tirhl. ln<M'i'lnin 
rasi's trh-ph'>iir ihdiraicir^ nia.\ Im- rpijiurpd. 'I'Iip l.vpir.d \MirUint: hiind pfrsnit 
pillifi- has iiiM^r oj" iiip adiiiiiMiiiil pipi:,aiipiii I'pipiirrd nr it is rpmd:irl.\ supjiiipd 
to liiiii h> r\i>lin.« rphahilila t inn ai;rni'ip>. 

.htrh l/i\s*;iiii/i/r //. tfi.ri'itfh r SI'- rirr n fn'rsi nttttiri\ Inhnml U* n nut Si vrh-i , his- 
trii t Unit'* . I,\tth Uf^i-t:. Art: 
'Mm* IUS ha> rtiiph»\pi| ntan\ )>iind prrsnns as 'rsU*>. 'riii* *i'SU fnnrii(»n is in 
;iNNi<i ihr piiMil- ill nlii:iiiiini: infnnnatlnM nn tlip ta\ t'ndi'>. riilivs and i'pi;nla t inns, 
and fn ari^w»-r iph'>ii"a«i f"ii»-»'riiiii;: lln' fa\pa>pr m-nrds prpsriiil> iimM nf llip 
sunn* tn IWailln nsini: TSK % nn* limiird in aii^wpriiii: »jih'^iinh> nn i||p (n\ rndp, 
rulp^ ;iiid rfUidaMnn^ nnlp>.s iiir\ ha\p siuhipd hp|p In ntii.'iin tlip rpipiirrd data 

• »n Ja \pa \ rV ;(rnnlnil s. 

Ill <i-rt;iin rrmmis ihr laspa.wr ri'i-nrd> am iinw a\;iilal'lp nji Hip Iiitp;:ralp(| 
l»:iJ.i l{nirii-\al Sx^triii <IP!iSi. ;i hi i-l^i' i*nuiMii;t| liijspd jninpalpi". l-lai-li districl 
h|||. p 111 ihi* ii'ui«-ii with IhliS ha^ rnin.i.jr \i,t\ 'I'lilip ii'h'visinM likr. 

di^pl.">s nn uhirli lini'^ nf data am displa>pd fnr Hip siuhtrd rnp> ; i.p. ;i pnpy 
lli.i> • 'in >a \ I II uhnti III -ml I'd 

A lirailh iidin^s i i-'i^uip Ti i \\a^ pMiinprliMi In tin* Un tc!cty|Hi siipfi ihat M 
hrailh' ' npy :is ;is an inUpriiif mpv r;iii hr madt' wliPii ri*ipM*^li*d. Mr. 
Spadih-n. a t.linil TSK* in fin* l.ilth* K'nK 'dli'i'. imw- has ai-rrs< tn ilip hrailii' 
iipii V a Imii In llip iillii'r TSli s |i:ird pnpy in Hip nllii i*. IUs mitpss to Ht<» data 
i> niil\ -liL:hHy ^i-iwpr Hian ih** nilirr 'I'SK's whm tliry ;irp nnf \\s\u^ Hip hard 

• "py* 

Mr MiSp.-iddin i^ :rn i-nt h iisia'^l if inailh'tid'nss ii«..pr. Hi- i^ mpnrlpd !»>• his 
-apnni-«ir !«• In' pi-rfi'i miim iHl finn-tiMiis p'-sphI i;i i|y i\< ihp nihnr 'I'SK's in that 
In-frii'i ••tli« i» 1 1 ^iiiiiihi hp n-itnl Hip iiraillnnilm^s ha> ri'tnnuMi ilip rpsi rid Imi 
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Arfr.vir//'*) 

.•■.i.rJ'"!'''n.''''i''''''''''' l"-ironulMK' ms ,,,,1,., „i' t.-lovi^ion n.-ws- 

S£ R - ^^''.^ ::l ill 

in..jr,!,.at...ijv...>;:,.,';:;i;;::;; 

of llu'.' .ru.'i?M!''';V''.'l r\';:V'V''''''''''^ '"■'•'-;"•>■ ••'luipnu-nt will, IIH. ..x....pti„u 
I. M . nl .'s ■ , V. '"'"' '''•-'-'"■'1 lahrirMftl l,,v tih. Sti.lT Kiiui- 
; . .'n l . Ml> nisMii,,! ,„ ,.f il,.. Al.l.T. lin.ilU.n.hnss.U lu,M ai X 

I. NJ.. l.nM.uhi ,.. ,1,... I ,ran.<lah-.i int ..111.. via th.: Jin.illlUlZ 

■•.••■?il!;s''i','l''''v'''''V''''M '"■"'"!'•'•'' ''A ""^ ""•'li.xl ua. ,li..trllmi...l I., ihm. Mind 
iM . ,|,r.M|,„.,.,l a <lail.v hasjs,. vm.,v .•..nv.-rt.-,! int,. I.raill.. .-a ■|i uVv- Tl 

. ' n.Ms.nn Ml (1... M.-usuin. s.TVi,-.. inf..rnu.ii..n into l.n.ill. m1> a , n^^^ 

II. r-. iMMirs „n ll„. s,vM,.n,. Tl... pilot >t„,iy was iM^rlniM, e.i . u ■ V' v 

' "m M-n';;: wllVuis''^^^^^ 

Hm m-i.. .t.nn-.l a .ml. ...s ,, ...|..viM..u n..w.., ast,.r at WWl.l'. (M m -i ''r , 

I. Iin. 1 wniilij i.i.iain nfWsvMi',. braille rm- his n<c 

A linillrnilmvs uas ii.Ma at WWl.l' TV n.anaH 'Sd durinij Mav I'lTl 

' i"^>-'-ll=..i la.l t,. I,., siunili.a.itly .litrin. ■ J t o 

'.II.. iiM J |,ivvi.,ii«.|y |..r ilir hews (InuuaMratiiin. uuui iiu 

III III.. ilciiiuiKti-atinn alh.v,., pnMrlM.il paiii'i- tapr was ns,.,l a^ ■! con 

„ al.. >..,...,l a. a , iiuln. huHVr P. a'-.-lnmrn. a,.. « , • a iTv 1 . . 
... .. u,. ivtuiM iiMM. ,1... I!,:,iil..a,l„.>v I si,,;; ilus ,n...lM.,| as an oiK-mti na 

. .1 n-inirinu a lap,- r.-a-lrr an,! tap- pnnrli. A full nvl ,.f pa .-r 

'..p.' '•"•'^ •• I. liM.irs. wlMli- a l.i.v .,r |„-a|||.. h.sis M.v.ral ,1 vs 

■'.an ,'".1. iv,r' "•"■'••"i"" '■'•'iniivs niin-l, atlHitlnn l..v tin- n.MT 

Ty MMiMiiy II,,. .vM.-iM an ini..L'rat...l.,.in-nii st„ra«,. syst..m was .h.siwu.d ami 
P- II,.. ...■.■.■s.ar.y ,in,i,u: ia„r..r, .•liniinatinu' tl... n.v.i f..r tin- iufr- 

t... ,|U.y p.. p.., |;,|„.. Iwn slilll r,.«,.sl,.,.s. l.nlj, | -...s w,„.,|s l,,„t. will, S liifs ncf 

y„nl a.-.. i.M.,!. uiMl,. ,.n.. iTi^isM.,- is |„.inir !,.,< fr.,ni tlio n..w>wii.„ i f |,or 

■■^ IS iis..,| ,|,.,v,. ,|i.. Iw.ulli.nilM.ss. wiu.n ih,. ,T«i>t..r l...i,nr l,m.l...l i. 
iM II. I ,.. ..v..h.a, M,i..r,-I,anu..s tin- v.^si.u-rs. SuUmt Umv u-n.-rallv vsHts . 
M.I 1. .v.iM.-r ...... .1... l'.raill..n,l..,.. „hil.. il... ,.il,..,. .....^.m..,- is l„.in« i„a;i,.,i. 

.,„' "' "'"' ' ' "•.""'.••■I..'- .11 an- .•...■nia. .-..nt.-nl rin.nits. A si-a.-.. .•ounf..r 

'■ '"' "M.,1 I., .livi.i,. ,i„. 7- .•lia.-a.t...' lin,. „f tli,. 'lo 

:' N'.-..-.. iM-ar II,.. :;s...,. „;,,|, ,„■ tiu. |!,'aill..n.l...s.s lin... TliK u'.-n. 

.•n. I> ..|m,in,,i..x ,|,M,|j„:: ,,,.r,\s r.n ail.v at tl ml .,f i|„. line. Al..<,. pairinir 

'•'•<>l'"l ■ ..■■■iiit^ ui-iv ,,„-linli..l In i.ivvt.n. ...nlM.ssinu' ni, Ita- |...rf,.ratin,is * ^ 

ll.i^ n..u.u,,,. I!r:„l|,.n,ln,.. inM,., |j;„ j, ,„ ^as a ..raliv.. pi'..i;ra in Willi tin- 

Ala--. < ..n,nii-i.,ii |.„- i|„. |!ii,„|. ti,.. r..,,!,.,. a.iapt..,! ;. l!r.iill,.nih.....s f„ f|„. i-pi 
V"""'". '■"i.-li''i.'tii.i.' !lM. ini.Tlar.. unit. 'n,.. C.inniis- 

M...I .Mii-iiln-l hin.N li.r III,. I, s..;.i|.v |,,n.,|uaiv. 

-^Ij-. ';.IPMP.\ n.|.,i' .1,;,, will, WWI.I- (•Ii;,an..| li- was s,'VrriHl 

>Uinu-^ ..,(u|„.,- |:,.|. ||,„ ii,,,i||,.,„|„.,ss ,M.,fMnnr.| wrll .Iniini; ih.. p..|i,„l anil 
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pi'iivithHl liim with PX<H*llrn! lnMiilo ^iMi.v that In* *'i»uM rriul rapidly anil ntvU' 
ratfl.v widli* mi camera. 

'rii»»n» i.< M»uH> (Irnppiim <»t* oharaiMrrs in ih*» tiuiin;; laitTrr iis^hI in tho ih»\\>\vln» 
iiiu»rt'a<'i» unit whi'U a l<»n^' M»ri»»s »»!* short linrs an? n'n'iv*»tl. I )vvt'h*pnH'nts uf 
f<anpiii»M' imMiiur.x !«'«'lim»hi;i> siurr Ma- ar\\>\\irr intiM't'arr unit >vas Ut'^Kii***! 
shnuhl prrinit ^imiUu-aiitly lu'iit-r hiillVr p**rl'ijnnuun» Tor apiin)Niiuatuly tlie saui** 
ri\s\ as thr »>riuinal InillVr. 

iittrrm'tirt- tfntdt' // hruilic pnnlHvthtU 

\ «Miniiiutfr la'nuraai U^v \ \v\\k\v li l»railh» translation. HOTSYS \ \\r' was writ- 
tiMi liy tiu» MITHW i'iai«. nndiT ('unlract tn the SAKIU". rriiis I'nntraot was sup- 
pi»rt*ui fnnn a nmitl spnnsonMl Af.l.T. arconnt). 'I'ht* pruyram is wrift<«n in 
(•i)r,nli (ri»nnanu Ilnsinrss Orii'Htrd l.anjiiiap') snrli tlnit it vww h*' t ransfrrnul 
I'rtan wwv snital^iy rq' ipijcd rnniputrr to anotln»r with niinlnial i'lnui«*«s. 24, 

AiMitifUis Iiavr Wvu uwwW to 1)« )TSVS II I to wsv thi* lirailltMuhoss as an output 
drvin-. 'I'hl^ nimliliiul prourani is raii»Ml DUTSYS III and is stmvd In tlu» tinu»- 
shari'd roniinitrr of Intrrai'tivt* l>ata i.'orp., in Waltlnini. Mass., a conum'rdal 
i'onipnti'r I'ariiity. 

A tfU'typi*. I'oinnM'ti'd by t<*l<'ph«inr iini', is nst>d as tin* input /(Mitinit dovi<'«' (»f 
lla* couipntiM". Tin* Mrailirnihoss is ciann'ctiHl via an int*»rfacr auit to tin* trii'typ*'. 

Tho niatt'rlni tn W hraiNrd is tyjH'd into tht* rcauinitrr whrn* a data till* is 
crealtHl. TIjis tlh' rari W proot'n«ad and rom'i'tions nnidr. TIu>n hy a slnjjh^ roui- 
niand th(> nntt(>rial is translattul liy tln> ('onii)nttM' an«l IwailU'd on tin> Hrailkua* 
hiiss. 

Tin' Initial intorfarr units tlid not iui'lud** a roinputfr coutrnlhMl hraillor (ai/ofT 
switrh sin-Ii tliat tln»y conid ho nsrd with tin* roniputor trausintlnu projirani. A 
n-dt'siL'n of th*» Modri WW'WTt intrrt'aiv inilt iiornilts tin* Urallh'inhoss to hr nsfd 
as a tiuM'-shiirrd coniputcr tortniual for a hlitnl pro^raniuirr or hy tlirowing a 
swiri'h. hp used as tho hrailU> output for UUTSYS III. 

Xtffhtfntt iintifit' /'rrxx hrtnnni<ftvthtn, ~ 'VUv lirst suhstantial nsi* of nOTSVS 
III i»y thr SAllJU' was tli»' hrailiinu of an lUS puhliratliiii fm* a rlii-ut of MU* in 
IhM'onihiT IJiTl. 'I'la* materia! to hi* l>railh'tl \V!is tMU'd iir.o thi» Ciiuiputtu* usiuK 
tin* nrrt'ssary f»irniaf ciaitrols th«'r(»hy forniint: tln»* input lil^'. Tin* inpnt typititf 
wjis tlonr hy piM-Nonnrl of huth MSI' and tin* SAFdU'. As sr<'tl<»ns of tin* injMir. lih» 
wtM'*' <*t»niph'tiMl. rhfsr sprtions wwv indiviilnally translat»'d h'aiilcd. and proof- 
read. Ty)M>uraphiraI errors in tin* ini»ut lilo wen* ccu'^rtod ami snudi c'Iainp:oJ< 
wen* nnnh' in tin* translatiiai tjihh* of tin- proy:nnn *- n'Uiovc ]»roj;rain hraillo 
tMTnrs. Aftor tin* inptit tih* w:is (M»inpI*»ttMl and all kiiowu iutcU's rnrroctcd. tin* 
rntiro i»uh!iratlon was translated, eniltossed I>y the JJrailhMuhoss. hound l»y SUV 
and delivereil to their eliout. 

This s>steni shown in Kiirun- 7 was denmnst rated to a larire ^'naip of possible 
eniplt»yers nucl workers fi»r tin* blind on January l!»7li. An eniiiioyee <if SHV 
pnuhn-efl several )jaue> of hrailh*. FollMwinu thi' typing' and e«n*rertion of tin* 
input tile th»» ronioto emnpnier translated the niati-rial \vhi(di was tlu»n brnllhul 
on t he Itrailleniboss. 

''hi fhn-k'nr^}<." Un Jaunarv .**». li>72 Howe Tress i»f Perkins Sclnfol for the Hliud 
is-netl ;r pnrrlaise nnler *** * lo do a sinirie eopv at M.I.IV nf the novel In Uarlx- 
nrss n^lUL' a p:iper tape prepared by eoniputer anrl tu provide HmWo Th'ss with a 
pnpe!' t;ipe to dri\'e the •^lernirrnph niaehiue * * Sehednlinu eonindtnn'Uts with 
the .-ibuvr denion^ir.-ition nt .MU'delnyed the st.-irt *if ihe work until Februnry 1. 
PJ72. 'riM» s;ina» sit-ps \vf*re employed in tin- iranslation .-is :it SUV inelndinu two 
pn»uf re:idi?iL'< exempt that ;\ pnnehed tajie wms prep:ired when a eopy was hein;: 
priMluei'il h> the l;r;iille!nlu»ss. The jn'onfreMdintr was perforna'd l>y NHP p«»rson- 
nd omier n purchase lUiler lUi n t inie a v:i liable basis. 

'I'he uubMnnc! braille i i.py \\a> (h*livered to Ib»\ve Pre^s mi April VJ. li)T*J. The 
SAllIx* then wiirked with ilowe Vre^s |ierso!nH*l in it'siinir. .'idjiist ini,'. auil repair- 
iuir the AI'H p;iper tnpe <Iriven srt.ri»type. 'I'he SAKIH* sfafl" tlieli tiper.-itecl the 
Mi*ro'^raph and iitberwi^e :i<s|<ted iti ja'odm-iuir the i»ndHJsse<I xlue jdales for 
priv^s br.-iille pnulnelinn. Thl< sterolype's reliabilify e/udd be Improven by re|dnr- 
irii: tlo' rehry t-nnir'^l <y^fem with sidhl state loule. a< n<etl in the Uraiib'lidH»s>. 

The e\prrieuei. -alm-d by the reiTUlai' stalT of the .*<AKIH\ supplemented by 
pr'»"fre:olfrs. ilemMMst rated that the i-xistinu' mmputer pri>u'rnm ami eipdjj- 
nu-nt r:\u pi'Mibiee innipuier ti'anstati'd braill '. It iami"t bi» don*- eflieiently. 
hti\M'* iM'. unless the um-k pert'ormed by an nrtratn/at h»n fully and rumplefidy 
eHiniiiiiieil \n hraillr prnclu'-i i..n. The i»verall n:iiional prt"Inetinn and timely 
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" I I'"- l.n s^s s,...,,. .■,,.,,n.xin.:ir..l.v mu l.<M.r t vpiUK ih,. nm t ,1 ^^K^^^ 
r.! .l.,.« -MHl .■nrr.-rii,,,' ,h.. inpMf ni- that was i.r.MlMml It th.-u t ii I 

'•I trniiiiial iiiii..tuiian>lai.-Ma(ll.nilll..fl„'ii,ai!.ml -(« iimiiitf.s 

I. o-in'v<' ""^ '•'•,|.iin-.i i„r a ihts,.,, familiar witli th- 

'•<Mii|.iii,.r iraii.^iiiissinii „r icniiiiial fi'mr. ' 
ni"i*r,*''„'' ^"1 1'!'^ I'ffii trai.slaf.Ml l.v nuTSVS 
.1 , • ''■"•^ " '-^ ""♦•/Imir l.raill.."im«,.s 

linffi I.f flifw,. TDs's art' availalilr la hniillo or rtMiucst tn th«» SAKiX*. 
77/f Af/f/i// hnn'f r 

•I'lip »^AKIM* iti <'..iijinicli.Mi with 'IVclituilfiuy Cfuunninitv AssuiMailnn (T(^Ai 
tlif .M.I.I. I.ihrarii's. nml Il.nvc Vvi-ss lias cailinsMMl cnph.s uf 77m- .vor/r// 
/.M/rr/-. a rliaia.T llnTnfiAMIT (II.»\n Tm (irf Arcaind M.I/r.) llnTiMJAMIT is 
N paiMThark snahfi! u'uidi' f.» M.I.T. as wrll as the UusUm an-a. Thr rliaj.tcr 
fniulf.l ///r sof/f// /;rf/rf,\ is a KUUIc rn.i.n.in.vinj; ymirsHf in atul amiind JJu.sfiin 
aiMl Is airplirahi,. m la.r .iusr .M.I. 'J*. stmliMMs. 

^ Thrinj;:li a f'nrfuaatf .sft c.f finainislaiiccs rataly/iMj Uy Stryv SIilatluviT of 
M*A tliis l.raillr .ohiMM' was niaiip iH.ssji.U.. Minlsav Uus.sHi VnluiittuMTd tn 
prndiirM 111,, l.niillr nuU-i] |unirla'(l paprr rap** u*M*».s.s,rv tn pniiluir ilic fupit»s 
Ht lirailli- im-mmmiiiI. nil rlif hraiili-riilMi.ss. 

'riM- I'»raillrailH.ss l.rrii usuI prfvlously r.j pnMlur«* hraiil^ laatiTials frniii 
iii;MMi.ill\ p'vi.arni pinirlicil paptT tain*. In tli»' \vnrl< (i»'srrllir<l in Ap|u»?Miix V 
'1*1 »s \m. T. tin* pMit('lii-(i tapr was pri'parcfl l»y a pn»lV.ssii.naI hrailll.si nsinu a 
hi«Mlifii'fl I'l-rKihs l?rriillr\vriirr c Lnufftrd fn a paprr fapr pma h. 

'I'll'' rmi.-r h:,s n >p,.,.ial Iflrtypr. aimlniiMl I)y .Mr. Hay Morrison, a fflcplmnr 
pH>n«M.r. 11,;, I pr.Mliirrs i,r:tiii(> c-c.jrd piuh-lHMl paprr lapi* dirrcHy from its I<cy- 
iH.:ird. 'I'his ri-iffvpi. i-ni,i:nns all flu* liradf II hraillc .<> ndnds in its cluiractpr 
-fi * 

Mi-rrli:i K.-iM-tf., ,,f n,,. H(,vs,. ppfss and fwo lilind vonnj; pi'oph. jjrr.s««nfly or 
fi.rnirrly .M >riidrnrs prMcd*r»*a<l fiir aai1»*rial. Tlip lnn»Iv wa.s thm hrailird 
l».v Uir !5raillfhdH,ss cpi-rati'd h.v 'ITA voiurd*M»rs under rhc dirrctlon of llic 
( 'i-airr Stall'. 

■|"lic» .M.l. r. [.iltrari»*N unflrrtmilv f h(i di>! rilair ioii of mpirs nf rla* linislu'd volunu* 
r-i i.ilii-r nniMT^itifs :iiid rcillru'i*'^ in tin* Mustiai an*a. A i-npy has hn>n Kivt'n to 
«-a.-h i>)inil -tiidiMi! ;ii .M l T. Thi. jihra ri^'s aNc nthU'rwrntr thi» rost of hindliiK tlir 
Milnnn'* l»y t ja- I inwt. Prrs^. 

I,** hiif'ttifitfmtf |f/i Hftf. . !//.//>/. f/.y iih ttrfu'i ^rs /'*/■ tin Hlinff, l.ifth- /ftirh', .1/7.-. 

A l$r.»ilU'nilKi>s was iaadf> availahli* to Arksiasas Kat**ri»rls('s for tln' HUnd t<» 
Im- in rla ir ri>lialMlif;iti«»n and iraininu pnc'ranis. It was itisfallod durlnK 

SrptcadM-r IfiTJ. AKIi has ohtaintMl a niinifoinputrr and pa|M'r tap«» npiipnient to 
itf u^i'fi with the Mr:i iihaul 

AI;H s appli«-atl..ns inclMdc irarninu »d' I US TSR stiidrnis na ihi* II>ItS sysfoin. 
'I'li.'.v will ;ilso iisc. the lira illmdMiss to traiti <fthi*r stndt'nts iti <'(Miipnf«»r' ItittT- 
arfiMii TIm. jnini<-uai()iitri' «'an )m> tisrd Ih»i1i as a simulator of the lar>;»'r IKS II>HS 
or as :i >niall ronipul»'r I'ltv ai'tnal oporatinj; and in'ofcrrainndm; t'.\|H»rhaiC4» hy 
otljtT A \IU t ra imn's. 



pr.«\ h.M l\ l,\ W..M.lr.., k * 
I l*M»»f Huh- . :t|i|i» if' lift p ^7 ! 
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Aiturlii*r AKU :ii>i)!i(-;itii)ii of tlic HiMMlciuiHiss Is tlir hraillr dUiiiUs'tlidM o\* 
iti>trurti>iii:il iiuitiTiais. A p:)|M.*r t:i|M' pniirli/ Prrkins i>r;iiil('\\ ri!rr rciiii>}n;itlnti 
wa- tHMTuwcil U'uMi lldwi' l*ri'*»s u» sup|M»ri this olVorl. l'n«>^ rqiiiiv 

hi4«tir was ii^fil }iv all rxpcri hralillst in prtMhU'c a piiiuiiiHi |ia|M*r tapr whirli is 
rih'ii ummI In HpiTato iIh' l»railU'iul"»ss to pnuiiin* iis iitaiiy t»niillc r»i|iii»> ns 
tic*^in'ii. 'liiis satiK* p.-tpt'r tape iMpiipiaMii was iisimI at an rariirr Una* AM. 'P. In 
pr»Mlit»i. a paiii|>hlri Inr l*«»rlviii> uppiT M*hiin| stuiiniit.H !•» nstabli>li lh(» ai'i'iirar> 
nt roprndtu'tinn tin* iiniiilciiilnt.ss rAiipviulIx V\ Tl>*S ^7). 



H'a<N'itiii ( fnr "tarlilo i-uiiMiitiiiicat inu" ^ is \ hv nana* i^ivrn a s.vstt'iu nt' siunallini? 
n» i\rHi\ l»iiial, t»r. inn>( iiupnriantl.\ , n/'Hnft'ltUtnl pcrsnns. Tin* fnral iU'vi<*»« nl" 
tin* M.^lrih !Im» 'I'aiM'uni Ihm'Ki'I rnri'lvnr --sim* lii^uri ^ -a si\M>nni*i' iiisi inna in 
wliirh vihialns in ri'>pnnsr t«» a raUii> signal. Carrird tin Mm* pnrsun. In a slilrf. 
jMU'Ki ! t\piraPy, thr nvnlviT I'unrlinns as a |m;^i»r. intt uniiKn tJu» pucKr! paUiTH 
in rnnitntui f'M> Ity physicians in a Imspilal nv rXi'iMitivns in an nllit'o lMuhlhi^^ 
lnsu»a(l »n" In'cpin^; in n;sp4»nst» tn a rail, liinugli. tin* 'I'arrnui rnri^ivt r vihiali's; 
)n*hl in tin> liaiui, whifn it Is at'tivattMl it Ifruls ratluT lilvo an I'itvtric tunllihrusli 
ninnin^'. 

Twn purpose's t'stahii.slnMi thn initial sinjM* nl* thn TArro.M prnjort, hnth n- 
iatiMl tn iirt tis (i( tJir lii'al' hlinU : 

( I ) 'I'd i»h»p snnM'thiii;^ to MTvn as a lim ahirni ; 

fj) 'Vi \ (h»vi'lnpsi»inftlnn>; tu s(»rvi» as a «l»»orheli. 
'I'Im' linaiK'ial sn|i|M»rt fnr this iirnjcil has twn rnnts: an initial piin-hasc nf 
harti\\ar(0»y the NatinnaircniiT fnr Draf-Mlind Ynnthsaial Ailnlts* with a vii-w 
]inniarily tnwani I'tiUillinjr Ihn ahnvr twn nmiis: hitrf. snppnrt nvrr a tinnr-ypar 
]itTin(i }i> tht' Snrlal ami Krhahllltai inn Si*i-vircnf tlm rnitrti Statns Drpartnu'iit 
ft|* llfalth. KilniMilhai ami \Vi»lfai'»*. with thr (ti»J«'rf iv** nf anuinrnfinc ami Innml* 
vn\u\i thi' n>nfniia'ss n{ 'I'AiToM hi»ynnil this initial fallnT linilt*Hi sinju'. 

Tn >uinni(in a p(»i'snn wh»> is hnth iii*af ainl lilintl. tn ahTt him tliat tiuTr is a 
lirt'. ttv tliat Im i< waiitml i*l<*'wlii'n*. «»r that a parli«-nliir imaai'nf has j-nrm* h\u.. 
«mh| **\' innrh Imun is nnt an tMsy thinj: iiiiirss nan is <-hi.sr mnn^li tn tnUfli iilta 
anil rtimniuiiiratr h\- t'ii.^sira! nintari. A ju'r>nn whn is iilind hnt lu'ars nnrmally 
tan l>f altri-pii in ilip u>»ial anditury ways: ilnnrltrll. lirr u'Mm;. v\v\i In lallia:: 
tnif fit liini. on tin* »»tlmr liainl. a piTsnn. if hn 1ms sl;:ht. ran !)*• .simiaHnl 

\isnall\ li\ iIm- tnrninu' «»ii nr mH' i»t a liuht m* in any ntlMT way that will rafrli 

hi- »•>!'. In tin* ri\^i* nf thi' dnnttin liaiuliciip ih'jifanss ami hlini|nrs> tn;,M.tlinr 
thfi'i* <i'iMn< tn have Innu' i»riMi a ntTil fni' >nmf sclirmi* th;it i-nnhl call a pcr.snn from 
:i ili-ljinci* witliniii iirciiiau »*ilhrr hi> ••yc or car. Su«-li <h*vircs li;i\c hciMi n^cd 
a- -tMMipinu till ilir tlfinr nr stMrtiim nn i*lri irli- l*;in < Ut i*rcatc an air i tiri-cnt i hfii 
lln-\' Iia vi' nli\ i«iM^ liinital it'M** in ranui* ami iii*pi*nd:il»ilily. 

Alili«Miu!i it i< tlii** ifntthtt' twirnlicap \n wliirii 'rnrcnin i.< primarily aihln* •^cd. 
tlnMi* i»iiMi' III iiiind way-* in wliii-li n pi*r"^»»n atl!i« !i-d with di*afni*-< nr l»Ilminc^< 
alnm- »ntdd mala* n^c t»f n \iliratnr\ >iL'n;illcr A d«*:if |M*r*»nn ran l»c :ilrr-tiMi li\ 
tnrninu nn a l:imp. I>nf nrdy if it i- a^-ari'd tlint Iif will in* inM|^ihu wli<-rn tiif 
iiirht i-:mi i'c virn. a liilticnlt ri-iiniri>ni«'nt. pcrliap^. uli«Mt iir i^ in his \:ir<i. A 
nnhamlitnry siunal i-nnid )>c n^«*fnl tn a hlinil {nM'^nn umi«-r tnany cirrnm^'M ni (-< 
nrn* I'Midd »Mi\ ivijin: w In-n a ^"nndmalNiM* \\«inld fmli;i rr:i liint. :innM\ Mtln.r- 
ni'arli\. ilrnwn <»nt »»llti*r ^••nn«N lie nin-t In-nr. c!«-. Tlni^ wliiln Itn* m-rd nf 
till* d>-ar i>iin<l ari- the mnin iiliji-i'tlvi* nf *t':n->-i«ni ami it- i )i\ imw i niany ad- 
Jnrii!^. thi-ri* iui^ iMM-n afii'litinn ui\i*!i tliat p«''"niial hiMa-lil^ In tli"v|. with cithci 
<i ri^rh- h:i ndii'a p dn nnt p;i ^s )t\ mir' \ icw nnln-i ih li 

Uailin frr'jncm-\ iiaincti«»n jv thn ^lu'nalliny mc;ni*; iit* t In- 'r.Mironi ^y^tftn Tcrji 
nil-ally thi^ is n«*t trm* radin • iiinmunl'-:i r inn : iiiiixi'il it i> a fi'irn "f <ii:}ial|\' that 
liisinrimlly anti-d;jtr< railin. 'rin* t raiisniit tcil <i'jrial is :i 'jri lul..licrtz a Iti-rna t in-j 
maL'nclic tirld ^i-t up l»\ ••ncr*»:iy.inL' nin-^ »ir nmrr hmp atitrniia Ni»'ai"i'il t.\pi« ;il|y 
• in till' \\an< nf tin* Imihliriu' nr rni»rn< tn hn iM\i'ri-d Kiiruri* !• s|jii\\s t!ic tr;in< 
niittrr prnpi-r. an all -n!ii! ^\u\\' nint !iMn<i-(l in tin* kitid "f ruliinct it'^cd fnr 
andi«i ainplita-rs »»r >midl pui'lic aiidrr^-- ^\ ^ti-m<. 
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rriNiti(»!i t»r tlip riny:itiu tii-hl is M»'ri»in|»lis|Mil by pivssiiiu' a .huttun on thi» 
rrmi! »»r llu; rniiisiniftt.r. ''Shori Uiiiir" i> a iMniiM'iitary-i'nntarr pM^hbuiina; 
;*l.i«u.;f Uiim" t-ynUrs an arihininn i.r asrii dni'iifioii. t.virail\ >t'i at tivf simmhuIs. 
I Im» larfi r fVainrr is iirnnarilv fur iiiNiinun'P uuaia^f mis^Jt^l' cnlN \o t\u ovrr 
iTirl" lautnij |iu>h iKi tiu> |»arl nf tli». ijiHt^r. IMi.sliliiit ions jit «ilhrr Icn-atiniis ran 
hi' wirr-i r.. ti'nn(nal> mi \ Ur UiwU oi" iiit> iran.sminiM' su \hn\ ii ran Uv a»*livahMl 
Irnni *i ffiiiMir jMraliuii If wmw rnnv**nli*ni'. 

I*iv!> snuill Jark> mt thr rn»ni of tlir iransmittiT arr Hiitlrts f'i»r rfrhar^'iiiK 
liaif?*rir> wiHtin rhr Tart'uui riM-rlvtT>: liiis is dunr rarh ni^'hl-Uiiis livr n»n>ivtM'.s 
ran Iir rtM-liJir-rjl >liiiuhanrnn>ly. 

f\t r* ii'i r 

rhanii-trrisUrs nf th,. '|'Arr4»M pi.rkrt n>rrivrr an* a.s fiilliiWN: WiM«lit, 
nniirrs; >i/r •apprnx.!. 'J » j \ \ T," ; Imfirry, I'uiir Ihirurss •Th .T': 

Uinuiau^ }\u\r, mintjtr.s >lnr!iny I'liIIy rlmrunl ; Ja>trnihu tina> ITiU lamrs starl- 
ing U}\\\ i')nir;;rii. 

'I'hr rninpMMrnt> an- aii in n snaill iiinniinuhi ra>r, r\n«pt Utv thr iimp.slii'K 
ii'i-cM\ iMHrnini. whirh i<» pnitr»l \u >ilirMnr ru!.l»rr at thr hiiiiiim. NVlirn thi* 
iian>niJiirr is jjriivuicil :int! :i riiuinu tiriii rsiuhlishrU, a wrak 'St liilnlirriz 
Mu-nal is iiuhirrtl in-fhis pjnpstirU: it is aniplllirti hy rirmits within tla* rrrrivrr. 
tfrtrrtril. ;ual il' jihnVr ;i i-rri;nn niinitnniM thrrNi,i»l,i. rjinsrN hi lir riHTui/ra n tin.v 

rir»'iri(' iiM'hM' wiiliin (he in.sirnnirnt. Thv \il»ratiim i> liruimli! nlMait h.v :i tiny 
rrrriiirir nn thr niiam' sh'.\\'\, Thi* nirrhaniriil inrriia i> |m\\. jitul llir vil»ratinli 
starts anil >iti]is wlihin niillisrr.Mui> nl* ihr siartin;; anii sinppin:: nf tin* rin;;inj: 

Tnt iisiniff tHfi hiitft miff nmf 

All instaHaiinn.s tn ilair lual^f n.sr tif traiismiuinu Inn|.s in vrrtirai plans, so 
that ilir nia^Ma-!tr tirlil linr*. t luTrrroin will hi* NMi,Ni;nit ially inai/.nutallx orirntt-tl 

Ul thr -rrvin- a rr:l . *riir rrrri\rr lM..pslirk v\ili nnrnially hr iM'irntrtI nii»frnr.h'S?< 

li«>ii/iaitaly «>rirntril in thr srrvirr an-a. 'i'ln* rrcrivrr InMiJsilrk will nornially 
hr nri.'iitr.i riaa'r nr-Ir>s hnri/,(.niall> tr fnr r.\aniplr. in th<' porkr! nf a sittinL' 
• ir stamlinu^ prr.snn. so that ir.^ allunna . is appmpr-iah* t^n* tljr rxciiinu tiflth 
If ilii> rSriilMLr lirlil Wi'i-r ui-iirrairtl h.v .. >in;;lr Inop anii'Una. Iii>\\r\rr. a nut! 
ilirr.-tinn wnuhi rxi^i uhnr thr li.np>rirk. thMiiu'lil Imri/nnial. \vnnl»| hr piTprn- 
ilitiilar In ihr rjiaun-iir iln\ linrs. jAn.vonr who inis rnfatrd w tran>isini- radio 
in his hands \\\\\ hjivr i>h>rrvrd iorrrs|Mindin;; Jinlls thai il, |n»i. r\i»iliii> in 
( t'l'tain di irrt i<ai^ i . 

To avnitl ilir ri>U ni* rni»rd rails dnr to a nsi-r's pfi»ihlr unfa vohihh' «»ririita- 
linn whrn iM-inu piu'rd. a >ri-nnd hmp is n^rd. al>ii mnnrrii'd id fhr .sanir trans- 
MiiitiT. I'M! whn^r rXriiinix iiirri-ni i> in ihur ipiaih-ainrr with that ul' thr tlrsi 
i«">p. and whn^r ph\>ii-!il pl;ii-riMi'ni i> Mt ri;rlil afu'Ir-*. This arrahurnir'ni rtTrrts 
i vst.i,fi:il|\ nnti frri* inXrraur. >jnii* thr nnit dirn iii.n nf nnr \ni»\i^ hrld will hr 
ni-arl.\ :ii ihr nia\iiitnni of ihr uihrr's. and Ihi- linir qnadratnrr rrhiliim tin* iwu 
will piwriii dr«»irnrii\|. inirrlVrrnrr ai intrrnirdi:iir anulr>. 

W ff }f ntiif/nt tn- nnim'thm* 

A wnrd i-r two mmht \n hr said rr::ardin;.' ti»r rhoii-r nt" this low t'minrnfy 
indU'tion >jiirnir i>pi-i i;inv mnsidrrinLr that tln-rr arr ii-ijr radin systmis as 
nlti in:it i\ r^. l"nr i \aniplr. wh> nof n»»r ( 'p i/rii .s |;and i'li:innrl> nr pi»>sihly rvrti 
prn air rri «|ni'ni-ii-^ <»r i»nr*^ mw ji a^^iiiiird •»> i hr < InXrrnnirnr 

Ka»»il\ Ihr iiiMs! la-iialivr rratni'i- id" Ihr indiirtion >>sirni I'laisrn is thr n<rd 
r«>r ihr Mansmitiinu" lr(»p>; fur sirnn;^ rnvrraur ihr wirr^ rnnipri>ini; thtMn must 
nin thi' h'liulli anii hrradih flir invrrau'r arra. Whrilirr lld-^ farinr laakrs thi* 
in»»lall;iiinn nf a •iarcmn s\>!rni t rnidth-snna* and r\prn>ivr (h*p<'nds on tin* 
hniidin- inv.iivrd. whrihrr riir wirrs nin>i hi- iotally nnt of sj^ht. ami so on. 
Tiirrr arr \va\ s uf avoidmu •■niar uf I hr>r ppdilrms. alMint w idrh nnm* w ill In* 
>.iid In tlir tn-M frW pa^'rs. 

Tlir p..vifivr fratnrrs ;nr trrhiural simpliiiiv and frrrihini from radio intiT- 
U-vi'i\ii* pr'^l'lrm** ifjiNi. rin;;>. rt»'.j. Thr rrrrjNrr n^i-s nnl.v ti\r iransistors. and 
its >iniplr rin nii h-ad^ if^rlf siih..|;iniial fart In-r minjaiiiri/aliofi should siirh 
:ia rnd In- >»Miuhl. 'I'lir noi>r Irvrl at ll> ijrfri-hir is ni»»rr tlian dfrihrls !u«low 
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tho xiKiuil prfM»iit ii|Min m'<»lvlnK u HnKitiK sIkiuiI : tiw trniisinittiT, with only 
si'vonil wntts output, iimviih's iMinsidoralilc *'o\'(*rkil1/* In short, th(T(> U a hi^h 
stmiKtli or siifi'ty Tnclfir in lliis s,vst«'ni: only tlir most nin* ,'in(i nnlll<i»ly rlrmin- 
«tittKi'« rouhl hi* MiviMonvd wlu'rvin it uouhl inlvrfm' with or swttvr iuiorf4*n'iiro 
from oth<»r radio s(*rvl«H*s, 

InHtuWttiuuH in tlutv 
Tnrroni si^nnllini: «>st»'ins Ijavi* |iiM*n install«»<l in font' st»i»arat«' iMiihlinus: 
111 Tlio M.I T. Si-nsory AUIs iVutiT at 'JIC .Main Stm»t. ranil>rid;:i\ Mass. 
\*2) Tlu» M.I.T. StMisory Aids Ti-iiti^r nt 77 *Mass. Avfiau- (HuihlinK Cam- 

briduo, Mass. 

(3) Tlu» IIon»h|itarf«Ts nf the National IVntiT for Draf-Hlind Yontlis and 
Adults, Xi'W Uyi\v Viu% N.Y. *' 

ilj T\\v apartna-nt r»f a di-af-lilind National <Vnli»r stafl' nu'inl»<»r at Kvw 
(tardHis, N.Y. 

Thr MJ.T. inMtaUiithuH 

T\u} Tac'coni iiisf;ilIations at M.I.T. Hwo. luM-ausf tho St-nsfiry Ahls Contor 
nioviMl from its dUI to its nvw locitirin in l!»71 ) won* Sft up not\aily to provo 
out th«' system in an initial way, lait to ;:ain tla* ••xptTifnct' of laany inontlis of 
nuitinunus opi»rati«in i\ drsium-r's llfi' tost, sD-tospcai^. Hutli installations wvn* 
aiTomplishiMl withnut dilllcnity : th»» rfivi^niKe an-a in oarh rast» was about 40(M) 
sfiuaro foi-r. anO it was null-fri'i-. Thv ono !rans:aittt»r involved has run ahont 
three yenrs ;ind h:is bfeii without hreakdowa. It ejin he lO'Ved (to pap* receivers 
ill the area) hy pressing a huttr»n eitla»r at the I»iriK*tor's des]% ur that of his 
seeret.'iry. Om. statT na'niher hu^ for several years naide it a hahit to keep re- 
reiver ill his pfK'ket .-it all times while at wtu'k : to Kuin him ;i si'eonilary hen*»tlt 
(besides tla* main one of life testin^r the eiiaipinent involved), the transmitter 
has been wired ti» the Center's t»'!eph'»iu* switehboard so as to signal ineondiiu' 
ealls. and Ui an "t-lecfrie ibMa-inal" to simial that soni*»one lais ent«»red the front 
«|onr. Sinee tlii» reception are:i and switr*hboard an* nnattendiMl at ofT laairs. the 
arrna;:eineiit peradts him in work in remote areas of the (^-nter wltlaait inisslaK 
ineianinu' ealls or visitors. 

Thr urir H^nlr. Purl' instaihitifm 

This Taecorn system was installed at Natiraud Center Ilendfiuarters ami put 
in oiM-ratioa In .Inly. 1!»70. A si»mi-insritutioiial settiau whenMn:i iniaiber of deaf- 
Idiial eUeats are served In vari(ai*< rehabilitnri ve and slieltered work prou'ran s. 
it has iKM'a Iwre :it tla* Nari.mal Center that tlit» bulk of evperieiu'e hns been had 
w ith tlie kinds of InnidirapiH'd peoi»h» Taecnni is Uesiunerl to serv«». 

The system is In nst. nt tills Center Jis a tire or eva<*miti(m alarm finitiallv for 
testing ni\t\ tb-mnnst ration, but now for "re;d'M and has been wired to a time- 
eloi-k to siuiml eneli bniir's rest lu'ejik and return to wnrk. The system has fnne- 
tioiied a^ it was desii;ned to dfi. althomrh a nund»er (»f i»ro]»]eins havo turned up: 
tlie main raies and their solarfons are snmmaiix.ed as follows. 

I. VthnifinH nttntfitttt^r. -Mikuy elients tind a severe startle fartnr in thi» 
TMeinm stimulus. Tld^ N not snrprisim;: I'Viifrieaet* arr»»ss a liroarl fn»nr sutr- 
tfe-t< tliMt a rM«r<nn tb.nrived of nuc or mure seasi.s is stjirtlerl by a relatively 
mlihjr sriaiulus in a renmininu' sense, esneelally when the stimulus eomes mi 
sud«b'nl\ 'Vhu<, the 'lafeoni vibratinn. whioli secaied iust adt'MUrite to its do- 
^iuHfis frir iM'hiu' reliaf'lv Mt thmimli :i lavpr nr twn i»f fbithinu. was ««\r<»s<|v,. 
til ruo<t disJl'-Miiii] pen|iU., nnd miiny olijei-red to wearim: the iMrly reetdvers fnr 
that n'o^nh The |irM|i|i»in U I'asily rnrreoted by redneinu' tlo' piti»r mass en iMi- 
trieitv in tin' r«*»« lviM's hmfur : i number n^ t-ivfrs wrre reeently so-mminifd 
on !i iri.'il li:is.|s for thn Natinual ri'iitiT by M.I. 'I*. 

'J. ! miiU tfuitir ititrl't i rt tt nfintt. \ sitmihI pruMitm wns that rerr»i\»'r*i rlropoerj 
• •ut Mf' n^i'i"^' o«M-l{i«ts with ffirKiili'TMbb' fn'niii'iuv. snmetiiiie*< lu'int: damaueil 
o?j sfr jUiiiu' till* t|oi»r :ind n«'<'dinir snb^'ouent n^iuiir. Tin* early units Inol oneket 
I'liiiN im.ip ^oitnlili' fnr s»M-iirini: :> oiMi'-i! th.'in a •! i.uia-i' rei-iM\iT: tlip ri't didiiL; 
hM«t||t»d \VM^ iooiirivi'il ^iiiiii' ti\- i'i«inenti»»t: mIuvi n.'jtr'ln's t»i iiri*<s: MUJilo-^^t the 
OtM-ki.t w.mI!. buf oveii the ImiU'MVfd m^^ts l,;id on!v roartjiiml ri^t«Mitliai. fU\ the 
tiMsis tli.ii I'Mi-li rereivi'p Wnidd prob vhlv ifft dr»ipi»ed sminer nr later anvwiiy. 
innri' nii:ir»-«l Mimoitinu hh-mu^ w»-n« :iiraui:ri| t*i»r th<' bMtti'rli'< and m«»ti.r ii»*<i<le. 
wliii-Ii w<'!i' th»' <oiopn]0'n!s tbaf ir«»n«'r ill\ u»it di^lodu'ril from :i l>Md ilro|i. Ka^h 
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a li.ml .mil f;ist h.i.ls. w:i. ('nnM,|..rsihly all.'vhUiMl. Kurtl.i.r wt.rK >liniih| inrluU.* 
.1 stiMirjurr \..t. piThniN s\u^^\u\ |MH.Kt»ts M-uri tin- rlothirm mI' iis..|> I'nr 
wlM.ni nnrh hu Hs.. u,l| unrk. pn.nhiy inmintinu un ji hrlt ..r iwlirr siinlljir simn- 

mi M •''''»J'««»'''*>''1»»''» HMviViT Wnnlcl ||,;,k.. thf task vi^su^v I.H 

nijitti'i' \vli:ir tlif si hfiiH' mJ inniintlnu 

a A thini Tnironi s.v.m.mu attril.nt.. n Iful f»f ii.ii.n.v... 

niPht IS th.. nuis-iijiT I iri..r mii,| |,ussil,lt. ,...>t i IhstsilUhK' tlh. tr;iiisniittiriu 1.h,i. 
iiiitfiihiiv Ihc niiiiit.rr ..r l..npy iiimmIim! luiii thi'ir |»l;i.viHfnt i\v\H'iM\ i.n the ;;(m,iii. 
ftrv .»! th,. MTvicv ;iiv;i. ;mm1 it is rmr tVnsji,!,. „t |iivv,.|it ft. |.r..|.?uv :i Maiikct 
HKiiiM.jl nf iiistnirrini,. Til,. !n:i.«iii.| ir lliiN jNitlis IV Hot .strjiiulit liiii-s htit nirv«* 
iiw.MV nt M.iiM. (listniMv rroni Innji. N„ tli.Mt. r.ir the MiniiH'iit. iMminiMTiiiu juilu- 
infill \\vvtUH\ in jMvsrrilM. Iim' n rtinila r M-riiim. n.r this iviiv.n. mikI wWh a 
miiitril imiiilH.r<»l nisMl!aii.ii,s riivNiMn,..! at |.ri..M.!it. it lias >vv\i\vt\ a wis,, iiolirv 
tiir ihi. M.|isnr> Ai.ls ('..utrr at .M.l.T. t.. i'N;iniiiu. rarii M'ttim; aial siiu'irrsf aii 
antruna anMiu'iMiifiil. A way h;is tM-rii fntiitil In shnpiify t|,„ ivMiiin.infiir 
now. uih\ Is (Icsri ii,,.,! fiirihrr fiii i si'»' "I Inrl/niital liMip"i. 

•I. Mi.^rtlhipnoiis /////a-nnmo/fx. -Scwral thlu^s nf a niarv inin.ir natan* wvri» 
>hum:i'<im.I I,y Naiiniial i'i'i\\vv iM.rsniiiH'l iaipn»v,.an'nts wliich wniihl illiaiaisli 
iii:i>aai'i' vjilar aial vv^uw in un'iiiiT ronv*'iii»MH*f Im \\w \\vni'-hU\\i\ wsws, 

niu' uunhl l.r a slna't stnii hnttna ,in th,. n^cTiviT; |irf>sinu it tlnriiiu a rintf 
w.itilil tiTniiiaiH. i»r al.nrt th,. n.aiaiiuli'r of that riiic A tianM'h.rk simail. fnr I'X* 
aiar>h'. inu'hl last tiMi MM'nn<ls : ihr usvv w Im "uut th,. lai'ssau'f" ihiriim thi* tir^t 
MM-Mii.l . nahl lai.ss th,. Nhnrt sinp huMua and an! Ur suUjvrU'^l to nilif Menials' 
atlihiiniiMl vilirathai. 

AIm, ii,sirahlr: a imav ••oiivi.nifiii n-rhar^iau' inHhotI than Ih,. pri'.s,.t,i nn,' of 
"•nn.M'iiia: ihr >iiiall Hiaruini: phiu fo tho m,.iv«.r. r,.rhaps tlii. i.hM'irir ro».ih. 
iTiisi, s|.h,.|jii' ••..Mhl hr a.s(.,| till' ivr,.iv»'r woalil larivly <lrop|.,.,l into a moi or 
I'lMi.piai h' ami rii*)aM*Ki't| hy laaKiiftir haliirtion - coniurUons iu'imIi'iI. 
hi n fit/rttt n\ I itfiitt'tint lit J tHsftiltatinn 

A "thM.rhi'li* laMalhilinii \\n< pat in a^,. nn a tost ha.sis ;ii tho apartna'iit of a 
NaM..aal f Valor ihsif-hliial .staff iaoinh,.r. 'Vhv t raasiailt<.r was placod atop a 
!■« tnui'rat.a' in thf kiirhoii nnil two jonps u,.n. atlis,-?! in kiirlaMi walls ai rik'ht 
iiiik'h-^. 'nw oMVi'i-a;:.' was luloiiaato in most uf th,. t wohclmoat aparMiioat 
liMMmh Ju-st marginal jii I'Mrrinr mds of th«. farthon-st n.oias. Tin. loop arraaiu'i'. 
i'i.-ht was ivsptaisiMo fnr thp nairu'lnality ; it was a i oaipr«'iiiis,. wliirh avoid,.,! 
lunr iuii>;aniintr w,irk of aa rhTtri.-ian in snakinu win's lhroir;:li walls. ,.|o. Th»' 
fninsmiiMT was M,-ia:itoi| hy tin* aparliiM'ia fnail doni- iatfi-rota -Im',.!.,'!'" h.\ 
moans nf ;i smni.i s^in-h nh-siTili,*,] furthiT ..rii plaro,i against fl,,. Hnv ini,.rrom 
hHi,i>p,.;iki-r in th,' usit's livinurM-mi. I<,*su!t< ..f lliis Tarrom s,.inp u,.n. r..p,a-t,'(| 
I" !.»• s;itisr;,, i,,ry : it wa> laKon down, thonnh. wlioii Iho nsi-r na.vrd to a iirw 
I'lfaiioa. 

\hrittitn'tt Tnrruui th virts 

A lon^idri-al.h* part nf th^ S. I{. S. Mippnri,.d Ta....],! w-a-k was th,' stutiv «»f 
wa>s ro ;niuatoni TafM^ni's a ofuliios> lM>.\nMd th,> simpj,. pau'iim or callini: flna- 
inai that wms iis initisil t;isk. A aanihor of loi-hhiipios w on* st mli,',| inul dovi,','s 
di'siKiiiMl In iii;ji ,.nil : many of th,. >tadios rt'suli,.,! in wnrkint: lianlwar,'. and 
<nnio nf this hanlwaiv was pla(v,| int., <..rviri. wiili th.af-hlind i-lhaits (at tlic 
.NaimaMl r,.at,.n dnriiu- Un' prri.„| ..f tho .•onlra<*t. Thos,. siihsi,|i:M-v stiidifs 
n ri' d«*si rihi',! n s foIh»w s : 

Shlntlhtf hofft /•// 

An omiT;rriny standh\ hjitiory pack was dcV(.|np,Ml fur thi* llTi v,i|t trails- 
miitrr to faahh' it to ,i.minno raniiint: in tho i-vi'iii of powor f.ijlun'. If tli,* 
Ta.'iMhi s\si,.ni wiM-o ii^,.,| ;is an riaoruMioy or tiro alarm. Ii apjiar,ait that tin* 
vi-ry . ir. im.'si.-ih. rs ihat miuht rail most iiru»'ntl\ for aotiv:ition id' thf alarm 
roald ho ;Hi'Mmp;iniiM| h.\ a f-iilnn-Df ?h,. \i' piiw,M'; hon>'o tho iio(>,| for tho hat- 
trrv h;o knp 

Tho stamlhy pjirk i< rotrM|lit:,|il,. into oxistiau' r raa^milffrs : that Is. tho pat'k 
Ills I'Miiroly IniH thi* pn's,.nt i raiisajiiin ,'ahin,'i. Thi' hatti ry. a s,'i nf nii'kol- 
• "idiam oi.||<. i> k,.pr irirklo rliaru" nmloi- nnrmal ,-nn,liiinns. s.i as to ho 
Hlways Mti i-all fally iharia'd; a spa^iau' r»'I;i\ rospnads in f.iilaro nf tho maiu 
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]ui\\vt :uul within ;i >jM'»iitil throws biuwry itJitn rlu* transiuif frr's inHTiial 
J»r hii- In >nu\>\y fiHTU.v il* 11 riii;: i?* talh'd fnr. 'Chr NiUn-o will i»ri»\i»l«« tliirt.v 
iiiinutfs of I'iitiiihu. fiMMiulK (»l»\i<Misl> » m wiini :in riiuTi;;rur.\ . 

// iilftfii>i!J fmtti rff 

SmiU'lliinu i|nl!»' ^t-iKUMtr. iinil imt jh lu- ('Mni'nst.il wiMi llir tthnvi'. is n sihmII 
rtM'h:irynlili' l»Mrt»M'.\ pjn-k nut iiinrh liiuuri' tlinii m 'i'ari iim n-rrivfi*. It i> tM»ifaliy 
Ufjit in nn*' |M«fU»'i. jind ihr n'fi'iv»'i' in nnnllnT. with ii tin.s ri\\Ar rmmlnu iM'lwrrn. 
IfH funrtitin 1> t»j ulvr IIm* iiMrivrr a HuliHtnniiiillv InnmT rinulnu liinr iluin tin* 
nilnuti'^ Il nnfniMll.v u^ls from :i U\\\ rhufu^' on \\> own inliTinil l>allfi*>. Ura* 
snn : Suini'linn-s ;t riToivor I" !•<• n-iMl I'nr njan.\ Imnrs n ila> in >ltnalliiti> invnlv- 
ihU nin»'h linirinu. and If i»|irra!»*»l nn its nwn hattorx iiUuiw wjimIiI rnn i|f»\\n 
Itini: lirfiH't* tlu« tia.v ruilnl. An i'\;nni»l»' is in traininu' d»'a!'-l«lih»l ♦•lii'ni> tn WiilU 
:i sfiMiuht iliif I i-iirn'iMinu' vn-rlnu; t»'inli*ni'.\ > : traint-r ^iunal> Iiini \vln«n lir 
\ riTs via lii*^ TjH'cnin i«,v kovin;: u han»l si'U«lrr MlrsrrilMMl lu'lnwi. 

Ihmd St tnh r 

Tln« iiaml svutWv ( Ki«niM» } is a shnri raimt* lalmut thrjM' f«M>t ) hattrr.v- 
»»|irrar»'il iran>inlll»'t'. nnr •»!' its nsi-s is in (h»na>n'«itrati' lln* Tar*rnin sy>ti'tn tn 
visitnrs Ml' tn 111*' lianilirai»iMMi i'lii'nts. one luiiuls >nfh n iMTstm a n-rclvrr atni 
lht*n Miakfs it riiiL; hy itn'>slnu tin' s;«n;il lint»nn nn tin* liaiiil hi'hl srndrr srvrral 
t'f»'t away. Tin' tnlva'nlav'o rhf slinrf raiim*. nf ri>nrst». Is tlint nm* (lni»s nnt rin« 
all tlu' ivi't'ivtTs In arm. as wnnhl IniplU'ii if ln» Ut-yt'd tin* nniin transinittrr. 
Thns il ri'haliiliiaiinn ('tHiti>i»llnr ran wnrk with a pariij'nlar cU^'iit in ait in^^tilu- 
tlniinl M'tthiL'. tnakp n^i* rhr slmrf rank'*' 'ran-nmin fi-atiin* fnr sunn' purpose 
iH* tttticr. atni nut distnrli nthcr clients hy tnukitnr tlicir instrninrnts riim Inn. 

Anntiim' spi'i'itic nsr fi.r tht» shnrt raimr slirniil is tn rr*»ati' a vihrar<»ry npilv- 
nli'iit t«t tho »'tMl-i«f liin- Im'II nn a iypi»w rii»»r. It Wtirks this way: Ihr !>-pr nf tin* 
ty)M'Writ»M' wt-nrs his Tni'inin rrfrivrr in tlM* i]>nal way, luiil tla- hand stMidrr is 
jilariMj fin thi» talilf alniiv'^id** tin* typi'wrlttT with n sniall c-ahir <'»»ninM'tin.u tin* 
twn. A- li*' apprnai'hi'.'j tlii' end nf n line, tlu' instant tln» warning h»'ll ring's, tin* 
hand *»»*nil«'r i** U^y^'il fta* alMHit mir-hair siMnnd. sn thr pofkct rrci'iviT kIv*'*^ a 
l»rii«l' lnir>t, TlnH. nithntiiih tin- tyjt|*»t i-nii liritlirr hrar tin* hrll imr m'c tin- line 
III' typ*'^. hr '^i'\< hi** wartun;: anyway, nnd lir ii»'t'd imt krrp stnpplnu tn l'rv\ thr 
I arriauo pnsit inn tn sriiM' wln'n ln' is tirn r tlir rtni nf hi^ linr. 'rin* I'nmplelr systt'iii 

^iiiiw n in I-'iuMirt' 1 1. 

aid Idnj riMjnlr«*< ihai th»' typ»'W titiT havr iiwialh'd nn It riny >witj-li 
:it till* hi'll hainiiipr and at>n ;t <niall i-niiiKM'ttit' nii itt«* hark nf the niachitif sn that 
thf liaiid ^piidi-r liin he ('Mtiat-tii'ii nr dl^i'ntini>rti>i| Mti-.irdinu tn wiicthrr tin* 
-y^triii III III* u^i'. TlU' typi'uritrr i** nnt I'nenniiM'n-d in atiy way. Ilu'n. whrti 
the iifW t'ratiiri* imf in n^i-, Sn fjir ms c.-ni hi> a'^f-rrtaint'il, nni<! inakrs nt* 
ni."n hiiM'v I an hr »'i|inpp('d w ith ili«' hi'II'<w it* h. ;iiid. ItMpni'iaiitly. ^n i-.-m a IN'rkins 
llrailh'u I iii'p. A iiritt'i* iii*»trnna'ni. sn-npiippiMl. wa*^ fnrid'^lu'd t»» ;i dral'-hlind 
hr;iill«' n^t r fnr a t rial. 

Thi- '|;ii t iiiri ^\"^ii»in Ml pr»»-i» nt \< i\u ••all riiiu" >y*:tt'ai : rri'i-ivi-rs an- Idi'iitlcal 
and all ri'^pninl in ni»i^iiii wlu-n thn kli/„ a» liva!inn fifld i^ pr''^»'n1. Oiii* ran 
I'livivimi li ii iMn^t r» iiri'^ wliri'i'in il iiiiuhi In- di'^irrld** in '«iLrii:il ntir irf-rivrr nf 
nifiln r •>!' ;i ;:r«inp. pa^iii;.' kIU' piirt icnhi r indi\iiinai with«iMt di^tnrhinu any 
iiih*'!"-. A l«rii !* *indy nmdn nf \va>'^ tn afhirv** ^ni|i ^I'liM tivi* rinu'inu'. A 
^tr.ii.:!:t t'lirward Wiiy Wnnld In- in tinin rii»i\ rr^ in tin- nirii tn dilT»'rrni t'lr- 
ipi'-ii'ii - ;niil }iii«t|l!*y ihf iran^initti'r fur innlt i frfiph-iny npi r;ilinn. Snhiarrlrr 
nr loiin iriiidiil;it inn ^i-hi-iiir^ Wdtild ln' a 11"! Ihm*. 

'Ilin ^i-h'i'f i \i' riiiuinir pr'»hh'ij» wii< ^tmlit'il hrit tlx' mi ji ih»''ir«'iii';il ha^i< irnii- 
• hi^i<'h ' if ui>nM i ;iii^i' riin^id>'i'.'ihlf i-nitiplii-at iiin nf prr^fiit « i]Ui|tni«'nr hnt ni>tn*- 
ih'-h'-' !»»• •piiti- t*i':i*ilih« >. hnt no hardwarr wa> hnilt. NH a^t-r nr n^itiL' auriny 
t»i iiiir knnwhd'ji- l'»li a liiril tm' ininrnniatiim ^a« h a I'lMiiiir inin \\\< rvi^linir 
pr"jr.»iii-. \\hil«' li.iidw ail' fi>r I'f hi'r Tai'i niii ;iiii ilii;ii'ii'> m-.u . ^uninNw itt li i n as 
tifi»|ii| lir^t hardw.irt' prinpiiy wa^ ui\'i'n win-n- m-rd i'\i<t»Ml. 

*rii»' "and --w it'll l'i..'ari' I'J a iiiiir'»pli"ni.- di'\ ii-r i'n|jni*'P'i| fn iIh* II."! \ iin 
I r iii*i:.ii i. r t.i i .ni-i' 'ln' k'-yii.:,' uf Ih.- t ran^mii ti-r in rrNpMn^i- tn ainhirnt >"mid. 
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HtM» rah ilriiiitiHln if** rijiulioii tf» ;i vislttir hnlHitiL* .'I |Hirk»'t rcr't-ivf^r, fi»r I'X- 
nifii'l*'. i»y ul\ liiu n u hi-'tli' : thi' nM i»l\i>r will vihrati- t'oi* Uunitinn nf (hi* 
whI'.flM. I Tin* x.iii li will luivi* Im'mii iMi Ivt'd n|t. i'{i(i>ih)* Wn* fnuoiulifi"' In he ki\v<rl 

I'M'fiU >t*u[u\ h ;t{»[»flr:iti.»ii< aiT pri>l»iihl.v iMthrr ilrvirr i-.'in 

III' plrii'iMl iiv.iy ;i \\'\v]\\ni\u* ti* slmui! ils rinciiiu h» .» ilr.-iMilinil iw-r^nh :ii (In»;in'a. 
I'tit* ^.-niu' raw III' iJiiiM- w llli .'I iIihiI'Im'I!. .Sh »']i'rl rli ;i I rMUMi't'liHK^ ihmmI hi» ruiiilr, a 
l".H't fli.ii r;jn liM ^nr|ir]-l»iuly ;nl\;uil;!m'riiH. |,i fh<» i.j! ,,t* Hir Krw tiimli'lis 
iiisf:i||;il!nit fli'^tM'ilM'il I'.-irlii-r, I'lU' r\aiii|»I»', (hr ijMjni ;n'J»J'tnii'Hi Ni!ii:itlM:| 

.•jiiil ilif :i|i;irr i>iit in iiui'-Mmh Hnuif lUuhls up. li unuIH Ir.tw Iutii i\ rnstly liisl% 
Tnr i'U'riy' i,hi In niii **ifiiiirl;iiy iiiM > \\it\vu Ut sf rt'i'f rti(r,\, liistjill a >|MM'ial 
litlttMU. I'M'., Ill >;\y iiiilhitiu .m«niMu flii' iMliillnnrs in'rinN^ii.ti. As il \va>, ln"\v- 
fyi'j\ a ^"mt^J^w iirli \sa> Hfrapj.rd mrn-s I he lisihurimiH inti-rtMin sj>raKt«r !•» 
Ii!«'k up a vivit»ir'> "Jmm'p" n»» mrmiM-nMiis w hut hail in Jm- j.iafir fti Hiv 
I'si-rii.u' liiiilillij;: u irinu'. 

KurllitT ii-p*. ihi'jiw rit pirk >ip rlii- Imiz/ nf a kifiln-n liiiirr ur fh»' rrv nf ;iu 
infant ualiiii- In tht- liiuhf mIh- >nirn.| swiph rn\\\t\ lie srispnuilnl nvi-r ilif 
rvWn. 'i'lM' -I'li^if i\ if.\ lan In- vnrir.l nvi-r ,i wiiir r.-niii.' >n m< Pi naiUr llir ^ulP-h 
ifsf.ni.tl nti|\ (,» j«„|ii in.arl»\ -...iHids iij'. if wanifil. tn laui li friinhM- ^nufiiK. lit 
Ill*' -fu^iiiviiK r.'Mi int n-a*.!-!! hi thf |Miin! ulnTf il will Uir tran^- 
inirii'i' iniiTi .rflrnf iy U'miu \\\r ^nninN a ratjin pl;i\inu in fhr ^aini* r«M«ni. 
I. it; lit nrtiht 

A 1 .11 r«.-p..r.i|ih.' i|i'\|(M'. n-M.J fn iti'ffiM nnii'iMji liulit in'-!r;nl nf .n.iuimI. was 
ih»'<iutM'(f ,;tal lurnnluijirilnil. 'J'his nnit iMiulit tn Pr thmiulil nf ;i< a Tatrtiji; MKr 
iii^frninr fnr h.r. inu' a vil.raf"ry lii-pla^. I. at lM \nhi! thaf. i! ha- nt« ilin'i l 
»nnn«-rrin,» fiilnT in i!m. ri',fi\rr nr MansiniMiT. It i-.. in fatt. a fnfall.v -rlf- 
«MifJ:iinnt| ufiif iT^nniitllfiu ;i -ttmil tia -liii^'hf . In-Pail nf ra-ilnu^ fblif. limn;;!!, 
it n-'-pniid^ fn ItLiht : aim it at a vniin-f al' \i\iU\ ami it viPraif- liUr a Tanr.Mj 
ri" riv.T ; Mini il uhiMv flier.- tm liuhl ami i! i^ '.till, h fnili. niirs ;i ii n-. phnln. 
tr;iM-i-tMi'. ^,,-hi ^tat*' nnipls fyinL' « iri Miii> an*l ;i \ilirati.ih niiilnf. 

'rii«- li-tif prnlu. rawUl |,v u , I, m f P| i i j( I pn'-Mh Im ,,M nrtain whrtln-f 

li-lir- w.-ir i.h ill- nir in a innni. \vlii'ili(-i' a |Mlt.r lamp uinwiii tn -.Iimw ]\r,\\ :iti 
api.!i;nM.. wn- fnrntil nj, ..unl >n fi.nli Al-.i i. nriuht jaivi- appilr;itlnn in iravrl. 

i'»'r:i:inifiLr in Itnnif ill nn a frnt»I iii*nl' Muht :it niL'ht. rlr. 

\\ i.i". inif .'iiipari-nl fli.ii a -ia.pl.- ai.ti-na;i i... u..i-t hw hip. 

-\-tfii. imp-n\i'n.inl. ;i MuMiilJi'il pn.-Uif !rrtiv..r u.i-. iP-^iuMM-n wln.v,. ji.Mp 
-li'k wa- '»iii-;i'.'if \nrHiall\ Ki;:'iri- 1.': ilii^ ri'ii-i\rr; ih.. iMi.psij.i, 

lii-'if in I l.iiluf "I. ![-?«■!■" iin fi'ini 

'^"j" *>"'i "t' ri'i risrr tn ii^r. Hi.- f i-;in-niii!im: anti-nnii »an In* m sjnirP.' 
!""P in |piii/i.|,r;il plaiit-; it UfUhl run .■inmhil rlii- pi-rinn'i«T nf tim :i:,.n 

rii liH .-LM-i-fi «\\lii.h i-i.iitti ).!> i|itiii- |;tr::i- ^iMm- a'Tt-. in faiti. unini: up- 
an<| n\».r tn !.\ (!..». p.. ;in(| inMii tmi mn .'nn.-. II»Mir\\ji\s jfi rim int«Tii r, a 
Im.H:. i^.,i.,»- piMiif v\ jrP f pr»-^»'iir ^> iwn. 

Tlii^ ^\Hti'hi wi.iilti liii-n n-fi| nt iin- M}n*.».t. \\cv\' it mn t'nr tlm 

ili"ii-»,f Hii' rni i.iv..|- wtmiil Iima.- Iin-a i-nn.jiii. at'«l ainl it^ -hnpn 

-li;:liM\ .niv.-MifMiiinn- fur pm ki-t mi-ryinu' ANn i' \^;i> iln.iiLrlri that tlm 

"rijinal -jiM- ihi- u-i-r -im.i-M li.-if nmri- l;iti!m|t. in hmilinu -innj,. 

in-f. ulnr." ilh- r.''i\»T M •|i-p:tri nraa\ tlf:rri i-^ fr.im \ fri l.-nlp . :mmI -till 

Isa'..' liiil.. ri-l. t.f ii,i-^M| . .-iP. 

•r/j..M- pri'l'liMn- -••. II, iini t«i III' I riiuhh-Minn- a- •iriLri!;:ilIy iliMUi4lit. .nni lht» 

i.-fU -\-f.ari n.iW -.-.■m- pr»'ffr:il.|»' ;i ^ti ji :i - I illr* ' liMn. If ;nM| \\hi-?» mm-p 

'ra-iMii, Mm iii-t:ilhiP tlii'.nu' ln'ri/Mh'ai liMip a n'ani:«nn'nl will prnPaMy 

I* nnminlnil fur P ^ Aini]i|i«'it> 

a- a li»'ll "r l-iix/fr r.-m hi- n-i-d fur -iinp!*- :i.fsx;i;.'|.s < 'X'n tn ila* ilnnr'M. 

^ ^" i-«Mi\»'\ infi.rinn'inn nf n:iif|i -ri-afi-i* «.rnjM«. fi.f iAatni»h' 

l«\ 'I- I;:: \\"V^y rmj- A Mnnijr .a r.-n ,.f tl,,. T.-m a. -y-tt-ni lais nlujiy^ 

.••■m.-.| .-in »\*riih.r [ ilnliiy- r»'.'i i ■. .m' r«sp»,niU -\viftl\ tf< kt-yi'il siui^aU. 

;hhI 11,.. tr:fi,.r-.i-i..!i nf \p.r..-. :iP...it :it ■! rah-. -Iii.iihl Im pnvs||,jy hv <iniplv 

i".:.ji«"-»ii'j :i »n!r-r:ipli.T'- 1* % hi •):•■ f:inMi ifh-r 'I'lin- nnn I'linhl "tail:" tt« :i 
•h-af l.|ii..| piT^i'n :ft a ili-tntn n. •nninihinLr n«'t readily fra-ihlp at pn-i'tit sn far 
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t\pi U known. ♦ Willi M sfinru! >\vit»'li iip»':M|iriati'!y plnn'd n<»nr a r<'!«»ii}M»n<' ri'- 
ftnvor. Mi»r>i' i<mi!(| 1m» smt :i il»»nr-i>H»..i prtson at l»onu« via 

Af l<*M<t th»» >n»i:inninu''^ nt* tiulMl siunnllinu' nvi' In virw : <*'ii'!its i\t Uw 
X:iti!>»ial TcnfiT ilisriimnivh !i»nu s!o\v r.na fnr tl\<> liunrlv nv-r b;. frn!»i 
tin* nipiil nlmrt rinu's of a '.n' ilrill. Alsn. visimrs fi> fln« rarliiT inmf IiummI M.af- 
hlifnl ;itmrtnM»nt dwrllrr !il«»!itif.v fln'in^'lvps at tin* ilnnr l»v iiuliviUnal 

i'inli«s "two shorts', Mfii' i»nL'. <'tp. At t!:*' Si-n^^oi-.v AhN i*«'ntiT nt> all-^ollO stnto 
roilV k»\vor Ims litfii t:naill»oarih'«l ujrli wliirli. by iiH's.sitii; a luiltnn. various 
tiMi-i'lonn'nt MM|iiiMirr.' of t\n\s *,\\u\ ila-^li^H ran hiitlat^Ml. 

IIow Useful •^urli t^M'lnii»in»'>' ruiuht ultiniati'ly Im* i< not known To virw flu* 
rnattor i-onsrrvai Ivfl v. a Mor>r >lu!iallin« s\strin tniirht tiuj! little u^nfut- 
n* N< t»i ttjost (l»'!it*Mini| por«*on^ : ImiIitiI. mi tin* l>M?^iN of ciMiversatintis with rr- 
lialtlMtatloft workers. Djere *^eent not to In* many j|e;t^-Mirul pt'ofilp wf o lu'vi* 
learthsl M».r>i-. the otln-r liaUfl. lie' pi-r^onal e'ninniunii-atinn harrier is the 
(I'ltnitnt.'t iiiipact mi tt,N irjuir (hmhh* liMhiliraii. ai.tl anything tlutt ntltrht Inip 
IH'iietrat • the harrirr ntusi !iavr jHit»»ntial value. 

eAnisor.MJKKs 

Approviii.fitcly \h*'vv yrar*. au'o th'.* rnthsmuHli'rs ■ ' f»illrasiinle uioliUIty aids) 
wvrv pur»'ha^-»Mt tnulrr Cnntraets S vV inr»7 r»7 et ai.. preceile^isors to the eurrent 
SHS ruritrai't a: SAKin*. TIm* rathsfuuuler |s shown in KiL'Ure 11. 

-\ fiiUnw-on I'flort has fUitinnnl in tin* evaluafinii uf these devjees : this has 
iiivnlviMl a niinij'tal «'Xpen«litun'. simply that npedeil for maintrnain'i'. respoinlliuc 
fo in»iuiries-. miiiI 'UM'asji.njil a»'ts nf a^sistnnro tn usjts and their instrnet(U*s. 'I*h<' 
fnlhiw-dn M'i'ins ti' havt' heen l»i*^lily wortlp'-ile; though it may liave required 
mily j» liny fra« l}ou nf the SAI-*IM' rffo:;. '\'hv fojlnwiuu' is a hriof summary of 
the s'atus of itm'Ii Path^- 'undiu'. wlrii nioi;M'on f^f thr srhnul nr aireney rruHTrneth 

Til* tirst luiit is in nsr hy a yotmu' woman hlind^d ftotallx ) and <h'afrni'd 
fiartiMlIyt hy a ri'c.*nl uttafis of mfuJnuiti 'l*hr rphal»ilitatlon ••oiuisrllor, in 
iivrr-^iMMnu' «'anr-tnn-ol insiruriinfi fm* this olimit. reiiui»>tiMl u Patlisoun<h'r In** 
rauM' ftf f • ditlifulty slic was having In humt»inL' Into aliove-fln*- waist idijeefs 
anil lt»'«';ii,s». nf her Inahiiity fn Nirali/.i* nhjrcts hy sound. Shv retK»rti'd flie Instru- 
UMMit mo*>t iidpfu! ami hor h's^nns cndf'fl. she now retains it nn loti;: trrm toun. 
I Vis'.in (*rntrr. roIauiijU'i. nhio) 

'I'liM stH'i.ftd unit l)as heiMi usimI in ati I'ffort to pf^'rrt stune lindted travel 
indrpftiili-nri' ff»r a tifiii . ■\i'ai*-nld hn\ lilind fi-niu hirth and mntiurd t«i a wlieol- 
■hair hy i'fr»'hral palsy. 'I'h" Pafh^omidor aiid appropriati' trainimr havi» jrot him 
"or> his f.M-f'* tn a mtMi»*<t t \trnt. and hi^ insrru*'ft»r reports eneuunip'nu'nt. 
I nil!.. St:iti' SfliMiil fur thf I Hind. ( 'ulumitus. i Udu i 

*J ho titird !*;itli>'>uniifi* is in i|si« hy a l>lii.d Mrnolvlyii rcsidout. a eane-tra vrh-r 
■Aim. ai'i'iirilintr tn tin* aurm-y ciiu'i'mi'il. w.-is iraini-d w'nU it. fi-iuid it lnOiU'td 
iu uMlliirr^' ft« wurK in a i-ity Miivir«tinnfht. vas allnwrd tn rftai'i it. and emitinues 
tt» ti-c i! . I Thf |sli ( Inijcj f^a* 1 le* P.lind. NfW Vj»rk. Now Ynrk i 

*i*l»o fi'-irih pMtlisMundt'!* |s in u*r h\ a twrutv i»fii'yrar "hl u'ir! ttitally hiind 
fmm Mrth. and riinllurd in a wla-tdfh.air h.\ i i*ro)u*al paNy. Sho u'radua ted fn^ni a 
rosiil»-nr ;al "-j'IimmI uhor.' <h» '»\as u'ivm Pat h^«'tmd<'r traiaijiu': hoj'.aus** nf lirr 
travi'l prf-rri'- *i Jl"'* -^taff rhM ^-d tn fiavi* iii*r retain ;in instr!nn»*nt. and slip is now 
rftiiirii'd I'l' tr.ivrlihu' ii d^p.-ndtairly and i-fft'« i:v*«lly iu lH*r n«*w fnvironmmd. 
f < »;dc Hill .Si lniol. H.-irifnrd. <*iiM|i. i 

'I'hi' fiffh P;if li^iiMiid.T liiMMi nn h'aii tn a rM||i-L».. fi.r n<r nf |i'a*'li»'rs-ip • 
trainhe*' in iu*i«'ntat' md .Mnl.jiliy Pr"*:ran! A ratja-r thor'Uluh evaliiatinu 
of ihf dfvii'f < I'fiVi-ris n- H \v;»s |u-rfnriMf'd hy •*i'V*'rai ^iiudonts. In p.artirular, 
tin i'ty»'» t iM'ht'<'- ih fa^iULT a « an^t r;M flier's cn'ii^i' tlirnuu'li fairly dnnsr prd*-*^ 
friah H;i!!ii' in d'i\\ ninw n i-iix :irt':i^ Tin' i*r-!idl^ wi^vt* favnraM»\ a?nl in fa«-t. mo^^t 
I'Ui "iir.-iL'riiu' : rhoir tiuMI»*atimi li\ thi' in\rs?\;;iri»rs Is anf ii-ip.-dt'd. M'tdvrrsii> 
• •f lat I Hi.tir^ih. I'ii • vi,Mr;;li. I'i'nna i 

*n«n<-. nil livr SU>.vMnd Pat lismi -drrs i-fhtiiiui' tn !•»' Iiout'lh-ially or(iph»>«'d. 
aril Mj* p!'.M|'l*'ti\ li;il-'.n ln'twrrU thjs <Vulrr afid thr srhonN auil aiciMirios 
iiM ..Iv » 'i sh'iiiM III' »'\ idi iit 

rii»- Sf ..f rl>*- SAlilM' duri/iu' ifiin isv.wit im hnh'd Vjin .\ l*rn-' ia. Uesi«;in-h 
A :iii»| |»ir.'"ti.r nf , In* ri-nti-r Mn .\pri! Ith'J i ; <h'..r;:«' I- . halrxniplo. 



U>ii St.rft Mi'IiiIhm' iunl Artiiiu IMrw'tor; Smvy Hrowor Hi^wtiirv (to At'Ciist 
JHitM ; hvi»lyii \V«.|cli. s«HTt^nr> iAuuiist lU7<>--Juiu' VM2) \ Susiiii Sokain T 
M'fivfjiry isuxrv July ll>7l.M ; NUnnan L. J. l^Tulif. S»»iili>i Ti- hniriun. AiMitiouai 
work u;is duiH- f.ir f lu. Vvuior »iy Linkway Kusst^ll. consulting KIwrt Heal Knk'inftT. 
iinil Mwvvy Hnrii.siuu% lonsultUm Mwliniiirul KuKiiuvr. 

AiM..riran Fcuinlatiuu for Un/lUltnl/N^.w vt^^^^^^ 

^""-••"^ '^'"^^"^ 

i.n,j::rv!:;:::;.^:/n[^ ^^n^^n-nn. 

* ^'^ V;^\'vJ^'*'^'''^"''> J '^> l 'i''. "Mmliri.lK'M Mmnv. April V,m i'"Mniirin*, 

v. ■ T r n l\ ! '''xi'* ^'\\ ''^'i '^'^'^ J-ivalniiUon ai;.! 1>pv..|., .lumr 

* •■I. .^1.1. '.. I .HiilifML,'.'. Mas*.. OritiiiMr IHii.i. * 

."; ';."'V'''JL"".'J""' •\'l"'"'Mr;tt|..ii. H..|i.irHiii'iit ..f ll.v.ltli, i:>lM.:itlnii, 

M:rrV/';.::;;ri';;;'r>v;\\,ri;''i;^^ •^'■■•^ '"■v->"i...iw.. .•..,„..; 

• I lni.l K,.j,,,ft t'- liW :ihl|lt,.tiMM .\.lmlnl>lr;ill"ii. l)r|.,irlmrnt i.f ll..:.ltl,. I i„ii. 
M V 'S'-r/pl^^^ ^ • i:vi.l.ii.tlMh ,,...1 J.,.v.!,.|,mrin r..„i..r. 

n V,"\l'V.'^^'/"'?l* ^*^r"' !'r-'>*Ij»'i' S.vMriM fnr Mnrr UapM an.l KMni^lv.. I'r..il.!.'. 

<l;tMnti liMV. SAI'.lM , M.I.I.. I r.iulirltlu'r. Md^^.. Si-pr. lU7i). 

■ MrhJiiJiin. S .\.. 77n- /ir.i>/H i,/ ,t Hhfh Stunt sin, r Hni^Uw fni' ii Hniittv f*fiiit t rfti' 
/ir. ,i-,. I In.sN .s. It.,. Ih-pt. , (• .\|,.. h. Ktu-r.. his>. nf |Vrl,.. M:»V Imll. 

■ ' /'f'*"/" of /ir Mirhittnr It tn A.n Mira/ ru,ttihi ('nini,si*,» 

'iCu M''v'''im:7" *««'tT/n'. TlK'sls (S.H.), Ujpt, of M*'ch. Kn»?r.. Mns<s. liiht. of 

'■ Kriini-ilv |» w. I ihffh ,<fn,it liniillr t.'uihoMsin,/ .suMfrin :\ VmIuhh.v Tlii'si> (S.M ) 
Mrpf Hi M,..-h l,ni.T.. Mm In*-'. Ti-rli.. M.iv llMi.'! i i . 

'».Ma'«krr.\ U. U lir.Ht.n> *infi rniLytntrtiflit uf ti ftniitt*' Ktufiumt/ ftir thr hUthSuvv*! 
IJrrtnr ttniithr. Mu-.i. ,S.r. i. I)..pr. nf M.-rh. Knur.. Ma^>. In>r. ..f 'IVrli Mnv ^Ui\:^ 

\ Aim^trnn^'. .\. I... l llnnllr Tvttrtnuuiuiiiriitiuli Ttrintinit. TIm-*- e S M ) lU'Ut ot 
.Mi-rlt. r.nuT.. .Mils. Iii-f. c.f I'l-. h.. .rufjp. ' * 

\V Iv. Ih ' t tot'm^nt nf n 'tniit!, mlWi m /or r/»/.v.v ..■,>»,,.! / j^, . "i'lirNN iSM i 
Hi-pf iif M.-i'h. l-.ir.T. .M;i^^ hi^f. ..rT.-, „., .M.ii-.-ti 

M Ii . .Ir.. S,t.<tiw fin- tfr l*ifnh}rtvni uf Hniittf. Th—N iS.M.J. iVpt. nf Mrrh 

■•Sfiiryrv. U. II. .Ir.. Ih.^iifii MiHtifii-ntioti^ i,f thr .U. /.'. nmitltr. 'I'Mr-ls <SM i hrpt of 
-MimIi liiijr . Mm-v. In .| i.f 'I'l-rh . M,i\ i' • 

''M'..|,f. ri.,n . M/i .NMr.pniiiil.' Unfa rnpi rs^ifij: nnij thr Vnri.ui^ IJrallh- Cod.-. M.l T . Caiu 
nrMi,'!-. .M.iv* . \|;ir IT. I**. Iin', | 

•-"•Sniiih. l5i.nj;irnlM R.' "PiTkln^ Mxpi^rlan'iit wirh Conipiitrr.Pnntui'f^.l Urailli'." Wntor- 
ii'.iis,- j.ivv.inl .1 . 'I'l-rklM- \:utrv^ fitf ronipittiT .Xu'-.' 77»r /.^ni/. \..L WWII \n :i 
Ai ii'i'M llnis. 

Pn,i 1 1 tfiiifn t,f ttir ittiit'i m rttmimtn I*i'nitumniimi, An hit Hunt itntilt i'unfinncv, 
I li vi-l.iml. ()i t !» I I, r.ir.ii. Ai'.M N.'W-I.-tJi-r. SyM-i-i.-iI l^oi.. JiiU I'.iTu 

•■ I.-fhr. IImimM Ki«.-pliik'. r «.f Mnnlli.hii, fu I'r'.-i'i;i. V..\.' M I T In-,- \:^ mn 
■ «M-rli;irl. \V K . .MlllMi. .1 K . .lU.t Sullhjiri. .1. i: IniTsYS tli, \ thn-tohtr i',i,nnim fnr 
Unnir /I Ihmtff T' on^ififmti , MlU 'Jll!) 'Ih.' .M I'l'l;!: r..;-p |S..«Ifnri| Mll-^ linlll 

Mlll.'M. J. K f/i-Mi'i «(/ t titttu. fnr ftmitt* Tnin^tntinn, .MTK J74:i 'Hh' MI'I KI: r„rp 

Mill.-ri. .1 K.. litit'sSs II: Cmu'm tiuittr nn*l 'I rnnnfrr nn*l Mnititrunnt r Vnntint, MTU 

I h- .\|n l(i: C.rp . I^'.|f..r«l, \f;i- . l;)?!! 
.MlMi-n. .1 K.. turi'sYs //. f'inift stnfr .nitnr IHn ri tfl Itrnitlt Trtiiisint inn , MTU 
Is'j'i 1!,,. Mn Uf; i-.,rp . li.MHi.r.}, M;i-- . ' 

•■ I»;ilr\ Nipli'. ti I*. '-'I r.'ilisf rl|i||i»n nf //i /i»m7;»uw< JMI'ISYS 111 alPi tliP lirnlllpru 
.si.Mi'^iirv tX .iluati'iii am} I .•|ii;.in.-n! i'i .it*-r. M.l.'l' . i-tnli.-r l!»7LV 

• W ..nil ... k. n V . "nr.illli. Ki'siMPrh nl Ci-nrur l'.-:ifinijv i '..ll..;*!-. I'mrmtiiiif^ . iUtiiftr 

t'nufrnttrr !:ntj-..r\ AliU liv.-ihiatliUl alnl I )r\ rl..pMM-n J Ti-.U-f. 
M I I.. « MtnlirMk'i. .M;».^ . \ ,n\\\, pp L'^ 

■•■I'r....i, V. A , Sll\.r. S /'iinwall! I. K 'Mnlur I :n I.T?irI-.- rii.hTriiki-ii h.-l w i-.-d Twn 
l inti T^ f..r I».'v..|Mi.mi«nr .in. I l-A .-i ili.fj nf .» T.i. r!'.- < '•■Miiiiuiiir i r imi Aiil fnr l*i':if lUlii'i 
r.-r-iMi^ S M:|ir M I I . **;n.il.|-I«I^n .M;i-- . AMk'U-r I'.'TI 

"liiu-ij!. I.. ■'Pi./||...Mh'l. In-rnii'hTs llMmll.nnk. ' .^Ar.l»<*. .M.l T. ( •:nn!»rl«lc'- Ma»»s 
.T;inn.ir\ 

••*in|.Hv|i. i.. II. llrnilli' ill tttr ruitr,t Sffttrs: fta I* rod net ion , ntMtrihntinv nml t'ne. 

Mm-. I* ..^ M . SI. ..11, S.I I ..f M.Hi;iL'.Mii. nl. .M I T. I'.-I.r!j..n tii»;T 'AU.. |.iil.llvl}...l „ 

^^:.f.• ..f III.' Ar» Ui'i-.r!. A rl.:iii I'Mim.i.irl.iti fi.rih.' ntiml. N.-w V..rk. .\.V. I »i'ii'inhi.r 

I'-»;T ' 

I; i: . i nhnnrrinrnt nf ili'mtr J /tntitti TmuMtntinh Fun\t Urnurt, V uf Ki-fi- 

tii» K> I '.'7 I 
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HO 

AmiMiix I^-KvAi.rAnoN or Jui: M.I.T. Ai:mMArir liUAU.i.KK 

Tla» MA T. l\vu\\U*v has l»K';ifi»i| in in.v ntniv in N.A.S.A.'s Klrrrronlc Hv 
Mvyrh «'fnti.r in rnnhriil^i'. Mii>s. U,v ihri'i* nionihs. Tin* Hraillcr is funniTti^I tu 
:MH"r.vpcui'ifor which is in lurn. t'ni.nnitMl |i\ n ffh-nimnt' Hnp. to ;i hiiritul 
IvMiUMiu.nt Cuji. rnr 10. a iUuital rnminitiT. I shniv tnir. ..Ilhv with un»' t»tht»r 

I juu l|nni|; n.y nt!iri» nmh' is n.it. Mtith us nw IMI.U.. Afinspntv Mn«in«'iTs. 
••niiih».viMl I.\ N.A.s.A. to |.nr>iir rcsiMiU'li in lh«' npplimlinn lif urhitnl tni'chanirs 
!•» tlU' (h'tornHnaij.in (»r ihi- nintimt .rC rarth snti'llitr. Thv \i*lvU\iv\\vUvr hus Uvi^u 
UM'd I'Xt'lusivrl.v hv n>. 

1 havM h<'cn iiiv..lv(.il in this \y\w ..f wiirk for ti'U .\rars. I$v rhi' nntnn* nf t\\v 
vvorK. if h:i> hfiMi I'SMMUial f.. pn»w'rani tin. r^»^Ml^^ i.r niv r^.^rairh on n mmnntiT 
tnr pnr[M»v<.s n\' vrritii"if Imii Mf ihi' arrnrar.v tif th<' rah-nhitiims, pvaluaiinn of tho 
iiicttituis pnii.i..>fil aia; invrsf ii;af inn of p„s.HhU' Jii'l'lii-i^lit'tr^. i^ nut nniiMiaK 1 
hjjvi- i-alli'fl in lU-uuraijjnnM-s f.i .'urry i.iit fhf artual i.:Mi;r:niHnl!i« and running nf 
fhf i>.Milt.< nn a riiinpiitM'. J have had fi» ri«l.v mu f.ihiT.s i.. ar Ifast >ran thr nn- 
nuTn-ai i-uIlMit in m-ilcr f.i I^'.-p ahriMst nf [»n.u'rfss. 'I'hr wln»h' iinnM'ihirf has 
ht;rli HMitM Mnsallsfariory. TUv vUWu tiair, rost. ivM lain*, anil Ihr ini-lfit'iiMirv 
•;i inp pr.irtMhin's hav<' Irtl. m pninim fn laying asich. po.s.slhir fmirrnl avcuut^s 
J III' uivrstiuaiiiin. 

With ihf aiiviMit ..f lina-sharinu' riipahilHy, \Uv sirn;ilit»n has hi-rn i'.miiilHriv 
.•ilfiTi'tj. A M'h'htisf ran nn\\ havt» ilin-i-i urrv<s t.i tin* mmpiiti.r ami ahiinsi xiVn 
tnrn-firniMul liini'. Ihiwi'viT, inr a hlind srii-nrist fhr tiiiM-sharini: rapahllltv of 
iMunpiifrrs IS al».<Mlnlt'ly usr\v>s wiihnul a hrailit* Miitpin di»vi(v to nMiroiliar* tht' 
trii't.vpr oiitpnt. It wa.s Ui\ u'.hmI tnrfiiia. that, wlirii ih<« f inu'.sharin.u' farilitv 
I'lTiinH' availahh* in uw. aiiunst sinmltaniMiti.sly. thf M.J.T. HrallliT was luit at niv 
Mispjisal tor fvalnaliMn jairpusos 

Ki'oiM a pnri'ly lu'i's.inal point of vi<w\-. I rantiot iMnpliasI/** i-aoiiirl! tht> alnmsf 
unaiiliriimtrH ln.,,st in ni.irair thi* lirailliT has atrnnU'd nio. Kor tlw Wr^t tiiai' I 
ran mvi.ss tin. i-ompairr dinu tiy luul. for rhi* tlrM tiin*'. I vnu ivinl tiir rt'snlts of 
my lalior. n is n.* rxawk'i'ration f.ir nio to say tliat. for tln» jia.st tlm-f* inontlis I 
l.iivo spiMit just al>out rvfry waUiin: ntommt i-ithrr sitiiin; at tin* Urailirr ami 
tfh't.M'f\vrn»-r f.r i.rrpariir/ m.v ni'Xt nnmrri.-al oxporimi»nr. .\iM..ili..ss to say I 
havo in-t lu'arly I'Xhanst.'d tli,. I.arklo^^ i.uiit up (inrir.^' tin- pasf tni voars/of 
pfissiiilr nsfs t»tr till' foinpnli'r. 

ri-oiH thf iMMiii of \ irw of a proihn'tivr w<»rki'r. my ismrrilnitioi, t., tii,. in-Iion^»» 
Ht..r! has k».pr paiv with my fcih'aKUrN, wlHrh woiil.l m»f Imvr iuTii tljocaM- liad 
I iit»r hatl tho lirailhT at my dispnsal. I .■onsidt-r it an imlisp^nsaldf instrnmrnt for 
Miy work. Sh«.ald 1 hr th'privfit nf its nsr. m\ value to niy rmi»lovi'r would sutTtT 
'■'•iiMijfn^ui ati'|.\ . 

In ni\ opininii. vy^^vy possii.lo |.fr..rt -iinnld h»» nt:nli< to i nsur»' thi- drvrh.pnirnt 
Mild tunln-r rrtinrmrn! of tho M.l.T. r.raill».r atid its availahilit v to all Mind j.^.r- 
s'.iis \\Un r.iii dniinnstrat.' a Iruitimntt- usp fnr it. Thi. p.itm'tial Wsvs for the 
i.riullor art- l»> \u* uimiK liiiutiMl to niy partit-nlar .ipplirat ions. 'I'lu' li'ast that ran 
hr >MMl is thai UHJjtrvrr i> a\:Ml:iM.- to a si-htrd pi-rs..n iliron;:h a trh-t.v pi.v\ ritfr 
IS avaUaiiio tn a t>lind orr>t.n ihrHiluh thi* addition (it" a Mr.iiih'f. This caijahllilv 
alnni* is sutlirirni to juslify f lir d**\ t'h>pnr nt **\ th»' Mrailh-r. 

TIh- .M.l.T. r.niilh-r d»M-.s havi. Siimr >liortroniinu<. hut tlirv do not m^arlv rata'H 
Its .•id\;.ni:ii:yv nur .litli.'uliy uith tho pri.s,.iif ilrsju,,. .-nui ..m. uliifh will take 
•Nuino iMLji.|/Mit\ t.. rhniiiiair. is ih»* ilmppinu* nf a i'h;ir;M-t..r ;ii tin* end of a linr. 
Mil- d.'t<M f haN lu-ni m..ii- of an annoyam-i. i.i nir. r.irhrr than a hliidraiifr. sUin* 
!'n.prr|\ t'ormattiuL: ihr ouipat fi n-um M-iit s lin»-nvi-ria p. .\oi>.* is anotlu^r .•inuoy- 
.••n»-r wlii.'Ii .Mh pr..l.al.Iy lUdy In- jinadi. .rated nmlri- ihr pre-mt di'si^n. s»«me 
■ i^H-rrs nf rhr hniilji r whirh r:iii hi. imprM\rd .irt- : >i/.r ..f tlir ina' hinr. nianm-r of 
pn s» nJ:»ti,,n ..f ih,* l.i;nlh'd mati-rial a- it js^in-s from ihi' m^H-hiiif. and n-liahllif y. 

.lou.N .Moai{is«)\. 

In*. .MorriH.ai umi.. iIiIn r.-pMit dii-.M-riv into tlir IMd* In .■umputi.r ijsfrm a 
ifli't\|.,- ;,ii.i l.ijiiihMMlioss A r»At i'dit..r pn.uM-;im. Tliru iTest IjMtor and Cor- 
u;.s iiM-,1 ,-.,rr«'ri. iiiNorr. »li'h'tr. and m'Hjjfv rrp,,r» as mM |..ssa rv. |»r. 
.MMrri-i|, Mm-ii M.id Mu\ili tr\ pmuran. i.. l*.»rni;il rhr rrp.iri for tin* lim* ItMiytti 
of fh'- t'r;iillr!iii...>- l"iilio\\ihu i»r .\|i>rri--n"N dir»'rrii.ns a ?i'loi\po at tlw SAMDC 
w.is .i!\i. h» ii \i.-> t»-h'f.h'.!i.' f.. tlio fniiipn!..r :ind thf ri p».rr ri"|Hfst«'d. Tlir n-p^rr 
vi.is prihti-.i Ml, M... i, |, i\pr ditr. tiv fr.uii il>.' .■Mfupi,i,.r's nHMiiMr\. TWu< ropv was 
ri'f\pid f'-i-m thr i«'h-i\pr cMps withnin turf lo^r t du iiii; 

<llo|:i,[ \\ I >.\|.UVMI'I.K. 
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Jmti»;UH) I'Vhruar.v 1!»71 

Tf> : Ma.>sa(jliu>ftrs t'oniinNsi»Mt fiu- flu' Uiiiul 

rruiJi: John Miu-n>iiu. I>«'|«irniu'nr oi Tnins|M»rfali(Ui» TraiiJsportatlon Svsteinfi 
ft' n tor 

SuhjiM l ; DjHTMiinn ami Mi»|»li< ation of .M IT- SAI-:! H"s Kmbussor. 

At this installafiiui. th»» Hr;illU» KinbcisstT is ('(intn.'cttMl tu a Teletype writer 
{MtHl :\:\}. 'i'liis riMuoff tt'rniinal twiii, nf im'si'iif. accost Uy cunvtMilional (voiri* 
fhaiineh tel»»i»li»»iu' Iini'>, iMflier a IMU'-IO cunipnttT jlfM-afiul in tho huildiiiK) 
or IhoUovi.riiini'rw Sfrvii-cs A»linial>f faiinn'x fDinpnfrr rvn\vv locattNl in AtlaiiNi. 
Oji. rhis laitiT f;t.'ilit\ |.< ain-sM'd by ;i Uwiil call ft) f|K» UnsUm (JSA ollicf: tluMi 
ym li*as(.Hl lint's tlimimh Svw Yi.rU anil Washiimtnn fu Ailaiifa. Thr cnnipulur 
Atlanta is a (u-niTal Khu-rrir Tinn'-simn* j^ystiMn. 

Tin* rt'nnjtt* fiTniinal is in nnwlsv linilliui in Its n's,. as a convent innal 'iVlotvpf 
hy liavun: Iho Iti-ailh. Knilii^sstT affat-Iu'd \o It. It is. as a niattor nf fact not 
only nst>il by niysHf, hut tiy two f.r fliivf ntliiT siuliti'tl prrscns. For ihf naist 
pn rr» 1 us(» tho tt'nnlna) to inM'fi»rni thm* fnnctinns. 

Thi' first nf tlu's*' arnl liy far llu* auiM irnpi»rtanl - Is to Input srliMitilit' pro- 
irranis into flio conipattT and t«i ouiput tin* n-snlts i-alcuIaiHl hv the compntor. 
nn« Hraillfr is fsst-atial In hntli slaircs Tin* fiMininal prodiuvs a Urailh* ro\)y 
(If ray pro-ram. aloim wiili any errors in tin* pro>;rani that tlio roaipiitor rail 
hni . I his pi'rnilfs inc ta Imvc piTinatn'nf i-upy i,f the pn»j?raui for future us<» 
and to nialvi' nay aiu-essary i-nrr«M'f|!)ns. Tin- output, nf course, is inoNt important 
sitUT it I'ontains tho rcasi.n for i|f»intf the wnrk in the first platv. 

Tho .M'cr)!Ml u>tMif iho Mralllcr (and tlio 'IVIctyiMO Is to nlitain i'o\)li^s (Hniille 
aiul print) of manuals aad shan-fi library i»rourams which an« contained in 
storau'o in tin* computer sy.sfcms. This facility has bmi espt'ciallv helpful to me 
in b'arnlnu how ro u>v the (JS.V c!»niputer. 

Finally. i»ue (d* the cumiawer i»niurams i which !iapiH»ns in be avnilahle <»n both 
euinpuiers) is nf particular interest to rm* for reasons »ither than mafheniatical 
or en^'im-erimr. This pr.>u'ram. i-alleil UurndT. was (ievised to assist In the proi>- 
araii.ai t»f n-piu'ts. I wriie n report in braille; type it into the computer, in- 
chnunu' iiisn-n.'tions or tiilin;;. .-enierinu, parajrraphim;. footnoting, err*. I j:et 
bui'li a braille c.ipy of Just the reiMii i ( wlthnui the iustnu'tions) and u ty imi 
c'»py in which my insi rurti.»ns fi»r fornmtinj: have b«M'M earruMi .un. rrcan tlie 
Hraiile fo|iy. I ran tiad niy incvii.dil,. t\\iiu^ errors. tMhers can review the tvped 
eopy i'..r nii'dific-aib.ns art' :hen made, iiy Teletyin« input, in the computer/ The 
cMUipnter ihen .Mitputs the .MU'rr'cied rep.M'f as a tin;il copy or draft version. 
TIhn repi»ri is Iteinu' uenerated in this fashinn. I may jlecide to make some altora- 
tituiN in ihe prifit piuictuaiion .n> a n.nccssi.m ti> ihe braille rentier to counter- 
balani'i' rlw many ciuicc>>i.ins made in ilie print reailer. 

I{»'jarillnu' the perfnrnmiice n\' the llrailli-r In itself, there are fnnr remarks: 

1 'I'bnMnrh s.-.me circuit . liaii^'i-. tin* Mrailler is imw able to linefeed witboui 
dn. ppinu a .-haracter at ibe end nf a line. 'I his is a m;irk«*d ImprovenuMit. 

'J I have rr.juesteil that lim-d'ei'd siu'imN fr<»m the Teletypt» be intt»rpreted 
!«y thf I'.raillor :is a -.pace. 'l'bi< moditication lias unt been'made. A line-ftM^d 
whifli dt.i'>> iini MC'. u]' at tb»» ( Utl nf ;i }»raille line always mi*i\u>i a \v;jsted iim> df 
br.aiiU' pipi-r. I'l'hi^; repnrf i> iM-in--' typed in single spa«'e for that very n«asiin.) 
Site-i« ;i 'j't'letypi- |itii. is :ifi..rM d'Md'Ie iht* b-iurtli of the Hrallle line, about one- 
third -.f a braille pjue is empi\. Tlds is an extrava^?ance which should !)o 
a vniijed. 

:i Tlw Itrailler nd->cs ch.ira' iers in wli;it a|»|«*ars tn be a random fashion. 
The i ;i>iv,. > II, t( vi-t b*'cM jti . « isfi\ piiuicd df'wn. 

I A . i.nveineiif,. <uit. !i ha> fmt ye! Iwi-n j.rnvidefl f.ir tlis\'ibllnj; tht» Hrtiiller 
\\bi(»' n»-ii e>>pnii.d maii«ri;il i^ beimc typeil nnt nn the Teletype. 

AlM'KM.IV III Tdm \j i:\Ts o\ M.I/i*. Ha.MM k KMlU.ssIlt 

*rh»- M.I'i'. IJriMllf linil'Msspf |,.,^ n.ni rii»»ite<l vitrtiiiii-atuiy t(» my position in 
fbo fm!(,Mr,.r tb-lil I \\..nli! s.iy tlcii .•th^-r than my l.M-lmiea I '-ducn I iffi at MJ.T.. 
if loK l.tu-n ih»' l;M'u«-f >ihL'li' r.-.i-.in thai f b;ivi' Ih'cu aide fn uct Ibis f;ir. I Imvf 
liet'ti !Mbl liy m\ cn,|.!. .i-r in i*;i»-r. tli.it li.'i\ iiiu' an tMnlm^ser \va< ^i'lnilli'.'uit in iny 
heiiiu' hiri'd. 
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I fiH*l huwovor, that the Hraille Kmho^Mor Iiah Home limitation)). For exam- 
|ih», the Hiiliosser U (lulte Itnpructlral for prliitlnK iHrgo quantities of muteiial; 
whether It Is a hirpe eon» dump or Just a large proKrani. Als!) sluei» the e!nlH)sser 
prints with \\o K|MH»lal fonnat. It (1»k?s take some Initiation to he i>n>ihienr with 
it. 1 his last prolih'm Is solved autoumtleally wheti the usit luis had some t»xperh 
em^e with tlie tu'U'idiie. Als(> it Is fairly trivial in most eusi's to supply the !a»ci»s. 
sary software to prociuee (»(irnH'r format. Ftirtunately, for tuost of tlu» appllra- 
thms recpdred hy a programmer, larp? dumps and large pro>?ramsan» fairly rare 
Unh>ss the wsvT Is a systems pn^iiCranuMer. us in my ease. I have f«)und tlwit in 
my ruse, I have been ahle t<i overeoau' this drawhaek by other means \vhi(*h are 
\NorklnKout MitlsfaetJirlly. There is no reason therefore, that a hllnd profrramnier 
can tuit make adequate use of the enihos.ser t(» beetnne WMirthwhlle on the Job. 

In tlie future. 1 am hopiuK that a blitui programnu'r could be eipilpiKMl with 
Ihitli an emhtisser and au ciptae^tu. liet^een these two devices, there is practically 
nothing that blind person can not do within the same time span as his sighted 
colleagues. 

The rellaliility has for the most part been satisfactory. I am however conccr!u»d 
that in tlu» future uiore emphasis should be placed on the training of persons to 
bec(uu«» repairmen. When umre units are placed. It will be obviously nei'essary to 
have a tc»aui ni people that can no into the tleld and nuike turessary reimlrs to 
the units. This is I'speclnlly crucial for those users who are !n)t located near the 
(*enter as I am. I feel that if emnitfli attention is payed to servlcinK the em- 
lio.^ser. that a lar^e number of machines will be made and placed In the tleld. 



Hkah .Mr. thi.vH.iNf : Very jslad to hear you will be in this Country next month, 
thouuh naturally sfirry that your timetable will iu)t permit you to visit us. 

Y«Mi will »)e very pleased to hear that the BrnllUMuboss has been an uiunnilitled 
suc<-ess. Terry Mirks Is <leli^'hleti with U and by Its help i?* a fully ctuittibullnK. 
n!Ml verv eapuide. meiui>er of our prnjrranuulnjfteaui. 

\Vv b:tve n» need t(» make any ctaiccsslons ns to the type of programmlnK work 
we ask Terry to und(»riakc. ihouKh In practice we avoid glvluK him jobs luvolviiiK 
nnusaally lartf»» MUMiMllies of cmtput. not becaose Terry would li<» unable to cope 
but because the cHfrcrence In speed between the BrailU'nd)oss ami u standard 
lino printer wcniM involve his takinjj rather longer than others. 

It lii'en a k'reat source t»f .satisfaction to us to see such a successful out- 
cnme ami we liiive many pec»ple to thank. nf)t least ytmrself. 

Terrv Tate, whc^se eiithnslnsiic and industrious Kuidaiu»e of Terry Micks has 
bfcn ll'ie mns! sik'nlfleam slm:le fact<ir In this enten)rise. would like to .see more 
blind penpl,. pxpnsrd to this lyjH' <if envinmment. T.» this end we are considering 
the p..ssihilitv of trainlutf •»thers. though the form and extent of this will have 
t.» b.. earefullv tlnmuht out and be ultimately approved by our Divisional IMrec- 
n.r- whn. I sli.mld add. have R.»ne out of their way to support us in this venture. 

IVrh.ips Messrs 'l*ate & Ili<'ks <*ould arrange t(» nu.H»t you in London for un 
h'OirV lie.'ise let Hie kuow I f thls Is a possibility. 



Alan Downing. 
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4. Till* axsi'inbliMl unit must provide a luin(l!i» nml tip wttli similar **tovV* ami 
Sitimd K«'»«*nili(»n uipiibllif li»s as those oxiKTiniml by curri'iif loii^ n\iu* users. 

Tf, W'UWv rhi» extmdi'd viww Iru^th raniiof \n* vUmwil Uy tin* user. tlu» (h»slKa 
must iiidudi* pi'ovisjtius fur suppl>iUK the eaue asseuihly iu two-lneli inurements 
of h'liuih over (he ruutfe of fj) Tni!u lios. 

tt. (ipi»tiiu>; and ehisiUK input forms eauuot exceed tlie i-apjibillties (»f wumim 
and eliihli'i*!!. 

7. ^penink^ ('h)sin^, ioekiuk^ and stt^rln^ pnx'ethires, must l)e eompatildo with 
'•on(»»luin(r* operation. 

K "J'ho over-all desi^'n nitist he simple. Fabrleation of eomiHuient parts sliould 
not reijuire speeialixiMl teeliniques. Sflivt attin>? or assembiy. 

\h A realistie nui.ss nwirket price Koal was esfiuuited at undi»r JIO.OO eacli.^ 

Kjk'Ii of tlie thi»n kiuiwn Mvallahle fnldiiiK nines \ven» 4»xamine(l and several 
ti»sfed. None met all of tln» ri»uuirem(»nts. i».siweially that of feel atul dunihility, 
Karlier work at MIT had produeed a design (Mineepf. a cent nd-sti»ebeahle eom- 
pre.ssintf eonieal joints, whirh shuwed pnanisi' of nu»etinK most of the re(|ulro- 
nuMit.s, Work on cjiues usiuK this concept produeul the "Jiluminum-tulie. swaged- 
Joint, iMMUral-sfeel-cal»h» folding cjine/* 

During' the enuference ftir mnbility trainers and technologists,' thp Center wns 
urpMl by several of tlu» attendees to distrihnt** the swaKed tube ci»ntral-steel cable 
en)ok bamlle foidin>r eane in its present eojiJiunration for evjiluatlon purposes to 
appropriate aKeneii»s and piTsnns. 

An evaluation invulvlnK •ipproxinuitely MH) canes was performed. The evnlua- 
ticai u.sed ijualitied mobility instructors to interat t between the Onter and each 
subject. 'i*he naibilify in.strucff»rs recruiti»d the sulijeets and deterndniKl the cane 
leuKtb and the tip di»hired by each subject. The cane nnd a data package was sent 
to an instructor for mvh subject. The data packaKe hu'luded both Instructions 
and the (bita colleetiUK quesfiianmire.s. The instructor tauulit the subjeef how to 
a.ssemble and disas.send>le the cane and at the appropriate times adndnlstennl 
qtiestioanaires. A pre-fest quest iiuumire was used to def*'rmine the sulijeets' rej^u* 
larcane. travel skill, and travel habits, while the po.st-te.st (pie.sti(aniaire recorded 
his usi*, likes .and dislikes of the eane. 

The cane was well received and fhoupht by most to have chara(»terlstlc.<< similar 
to their regular cane. Tw tt problems reported were naujely the lar|?e size of the 
eronk and both the .snnill diameter and surface of the Rrip.' 

('onfinuiuK wnrk on folding: cane development during th«» evaluation produced 
n straight handle cane usiug the same principles as the crook handle cane/ Sev- 
eral usabb» but difTerenr prc>f(>fyiw\s f(»r a .straight liandle cam» were nmde, Eaeli 
of the prototype canes ()Vercame the difficulties discovere«i during the crook 
handle cane evahmtifai whih» retaining its desirable characteristics. 

At. this stage In the straight handled cane development, it was realized that 
this cane na»t the important above renuirements. and that It should be made 
coiamercially available. A search was then (»onducft»d for both a manufacturer 
and an appropriate agency to assist by providing the focjling and initial prociuc- 
tion costs. The Northwest Foundation for the Rlind through the Center provided 
a small subsidy t«» IIVCOH.* a local aerospace company who agreed to make and 
ofTer for ^ale the straight handb' cjjnefor 

With the infrodnctinu of the <'able caue by HYroU. the ( 'i»nter*s work In fold- 
ing canes lias bcnn brotjgbt tt\ a suc»cessftil conclusion. Th«» work on the folding 
<'an»' ba^ deruoust rated the essential r»M|uin»ments of providing a new and useful 
appll.'inci' for the biiial. from the rejiHzaf lc»u of* the need, to the dev»»Io]aTient of a 
vl:ible concept, to fb*. pr:icti''al dcslu'u. tn its test and evalnadon, and to the ap- 
pliance comnjercial marketing. 

M'lie support of the (N'Utcr duri!ig tlie foldini: caia» work was by the Vocational 
I<elinbi!iraii«»n Adialnist rMtinfi and the Social Hehabilltntiou Adndni.strat ion of 
thp PepMrf merit of Ileaitlj. Kducatb»n. and Welfare. 



' JMn i! |{i'?.iirt r.i thi' \'U.\ friiii» S.\l-!!if'. ot-t ai, inr,* 

- I'riK inMnu'N, ronf-n-nr.' f.»r Mnlililtv TrMiiuT^ nml 'IVrtoinliik'^f-^ S-XKIK*. MIT D^r 14 
\Ui\7 

" PIiimI Hi »Mirt u^ ^\{< frum S VKia*. 1!>7(< 

».\M?mil n.-imrt r.t <KS rrn\n S\VAU\ 10<i7 

MIV«'nK. .V..rt!i \V.«hiirh I mlu^trliU Pnrk. Wohiirn M/i^^. 
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fin vn J ! Mmj>s \ Hkaii i i: J'ai.i. riiiNii u 

TJir .M.I.I . jlmidnulM.s. hiviilh. print, .r ♦IrM^ritMl in vutU*w^ UviiiWv 

M - ihil/ir uv r;iMci. nit*-. tli;t)i trh-t.V|u«s 'Mm. ISr:." ..|iiIm,.ss a.M rj.K fhvtriial 
hnfilli- niih'il sitijMl. tr.iMi a v;ijirr> i»r simrrrs- Mutl im luni |.rn,|,|. f,r:ul!(' lurAv- 

iiiumli'. . 

'I'lif lli;ii}lt.ini.Ms> inu's ;nv ,vlls \ntr^. |;.M-lt pjiyi' JK liii.-s widi Imr. 
tnv l.niilli- unil lihuik fijif.s r.M- t|„. fop .-Miii iM.tl.a,! in.'iruiii. 'lUr m.mmI hv 

Ua- J.raini'ii.l...v* l<ii» |H.uml hasis iunn\\n Inn inUU-ii f-pnirKriiln \ ». p:i|.ri 
\\li.;n n»p ^lii-rl". aif i-jMialfil ami llir ^|itnrKrt ^H■||.H iiiv rfuiiivfil at fln' 

pfrlmittaMis I'a.'h -h.rf K ,i >i;u»ilanl N Jl'-j iiii)M'>i. 

Till la-art mi Ww l;i iMfiiiln ..s (he »'nilM.rMat; hr.nl.w, ,Mrh IhmU i-.i/itain^ <J 
♦•lnlM..sMn.; pin- ju Hn' ttrailt*' n-ll fMhM;;iM a I a.n ainl an nif pi.-rr pia Im'Iu-.iIIi 
••at'h i-iahi.svnu imji. 'I Ih'-p Iifail. .irr la.Mi-hi-d fi. a . liaia niu\ s.r arratiuiMi ^\\r\i 
lit il nia- hiMi! alwn.v.^ Mippminl lual.-r lia- plafi-a. n .slrcl iraaih' rn'iiaNiinu 
.;.s liiaillf ffil.'., 

liarli fia^M.^Miuj pill ^\*i'\n- !i»ailiM| upwaitl II atj inirrp.mrr pin Is in'lif in, 
llii ii Wiv r..n<->p«iailiav; « im1'h..^.|ii^ j.ia pi»M|iii |.^ a ili-l uht'ii .-liiu U li\ tla- plah-n! 
it Un- nfli'i p..-iT pill I. III. ilir I i.rn-^pi.atlihu -pniu Ih.-mIi-iI riiil»M^'.ia»j piii is 
nn-ivly Jiui ril ilnutt l.> Die piah-a iiiiii liu liiii is ai;ii|iv 

I'UwU mtrrpuMT pia i .dm iMlii'tl l.v a N,.i».ciMr \,uv. TlaTf iWr W M-lrrtfa- Pars. 
• 'Ml- IiM- i-ai li i|t»l. uill) ;i .III ra. h Milr ..r ila- la-ail. Dat li .M lrrlur nar is paralli-l li'i 
fh*' la-ad -aippiirl irai K ami i> • iiiin i»l!rij li\ a .st»lrat.i»| . 'j.V) aia Mi \ i)|f», i. Wlu'U 
i\ .*.Mt»'a.*al \i rln'r;;l/r.i. fin. iMa'N':<pi.iMliii;; liili ipo^rr pin ii\ llif acliM' la';al \^ 
hi'ltt ia. 

•ria- iHMiP. .'iri' p«)s|iinni'»l |..\ iiiiih ;i sjippnrt Irai-K .iiai a iMoilt that «'n;;au«'s ihr 
t'^fvipi-aa-af raiU. Tla' ImciI, |s iiriit ;i-ani'»f i)M> rarU !<> a spiini; ihivi-a 1»\ a 
I a-fpn' ii;Mh«r i jii.^ i-f'iaMlial iitJi •^iij^plirs a rtni^laiil turrf !<» Krrp fJa- tn'i.lh 
tci-:auiMl. 

Till' i-^iapi'Ma-ftf rat U is innipH^fil nf iwa nhf halt' pi1» h rarU^ ili:.plai*«Ml li\ fua- 
pif*-h li-auili. 'IIm- r.aU '^IhiH!**-^ li.n'U aufl Inrilt a! riuhl aimh's t.i tin* la-ad Irarl* 
and !*• lirnt'ii Ii\ aa i rt riif i'i>-. liai h mia' Ihr rarK immv*>^ Inau imh* -^ilv In tin- 
t'lla-r lla- la-nl ii Mirs nai- irll Wlu-a tin- Mi tiv** la-.-ni ni ihr la.^t ifli iMi-atina, 
if fluvi-v. ;ni rill! tif hai- **\\ii« h ii-^rtl ia fla- I'arriauf lii iarn h^'^n'. 

Thr , iali'H i>. ^upp-atiil \*\ fwn pnofi-d ana*- aial ilrivni rranUs at Imtli 
•'IhN 'if tin- i>f lM Kjj.Mf. 'ilif r:it U al-n ilrivi-a !»> ah ri-trauii- ^rarrd at dju'- 
tailf -^pfi'il III Ihr i \rh- ^hal't. Tia* r>rlr shall is iliivrii li> a ^ji, la>r^«'|M»\vrr 
aitittir Ihritiiyh a r\rlf rpili tl !:;irh Ulnr Ihr rvrlr rhltrh ^ttlrllitiil is pnKrij. till' 
•■\rlr >li iM fuala's iiHt- rr\tihlMfiM I hr Jilafrli U"<'s Ihltttiuh Diir rvrlr. Irtaa top to 
i-aih"^^ piiNjfiiia. ;iiiii harU tn lup. wililr Ihr raiU an»\rs tr"iii «»im- sidi' In tin* 
ttlla r ''idr f.ii li Inni" ihr r\i h- ^h;ilt ir\Mlvr.s 

Thr Ian fHhi ^prnrl.rl ih iM' p prf is ^Uppiiltrfl h> IWfi pJJprr IrarliM's tiiiiMllIrd 
rpi-r hi Ihr hr:ul tl.ir!. ami pla'ra hiil fill Ihr nillplil snlr. 'lla- paprj' irarlnr.s a Tr 
ilrtVrii hv a t.rih-s I >Ui{iii>lia-. iiarh lina' Ihr 1 MuiKiiitni- is paNrij f.'iataps Ot \\i 
N iilN 1. 1 1 adv iiii r^ I hi- p.ij ri' III! Iii;iiia- tiiir .\ paui* rri;i'»lir is mUm a p;i r( thr 
p.ifirr dri\r irnl pin^idi *- iMir swth h t iMsaif prr paui' tn rh.il'h* a la-w pauf 

I •tnillhltal hi hr a» I illMfr|\ r\rrirlrd 

"thr :Mihii^> j j p .[m ■ ■ l^;i- !i»lhi\V> Th i ■ r lr» fr. in jrv ii|.| ».|-a a lir i'ri»ia tlir^iuiaiN 
thai :i lii-jiMr (ill (> In In- riali-i^srd Thr i-\r|r rtahii |s pttKril atal I lir ap|<ri<prt 

:if I- ^I'ln I ■ ij- ha I ■ a I f i la i :;l/rd '1 hr rriihi.^sifiu 1^ pr» rnniii il I hi' phi Ira i rarh»"» 
Ihr liii!|..ni il ■ r\i'iir* I'lii. Iln- -i-lrciMr h:ir* all- I'l ira-^ni .Mill Ihr ht-ad i*« ad 
\aa'-i ii Iln- pl.ih ii ir.M lii-^ Mil- iij|)'\\a> pi'MM oti its apwanl t)-a\i'l. Thr spjirr 
*rip[rlii I- I idrai|i:ii i'\irpl Ih;ll "rh'tlm I'M** atr Knl t'lU'l li\ W'hi'M thr 
:r 'Mr hi -id I- i\: lh» iJ-I * '»s>Ml ) rrll. ;il I Ir- I i air t hr *ilrr I .ij- I la I*. ;i Ii ■ I I'Ir.a sii}. 

:iti ;i la ••rii 1 1 II liiir jiril j-jiiMl L!r in' la 1 1 1 1 I'hiN ptM\iiti*. :Mi auiMiaali^' r;in'iai;»' 
irliirli .il Ilir Mil} >•/ Ihi liar '1 lir p i pi r ildviilH rd .ilid Ihr lirM hrad hfi'Mlifrs 
Ihi' fi\r fnsid Ml Uh- I'm- f » i-ll p'l-iiii.n 

'1 ill' ( :n-rM.:r UrMMd faaitiita is rmM lollrd hv a flip Hop- Wla*a tta* ('arriat'c 
|{«'faii; llij«l!"pi- -if .1 • rl I I |mi 1. 1 a;i -na-^ i*l i\ i U- rial ■ !i pal*>r.jiii -..ina-ralrd 
and Ihr Iii'^mP lir «f>p;iiii ai'>>aiid ihr aahaa.iiii- hla* t'»'«>d ^iuii.d \\hrii in tia* 
la^t I'l'li ii'-rl- Ihr llip tinp Miiii ^tnp^ ihr |ir ^M' Il thai Ihr at ljvr hiMtj is in 
fhc tnsl .ill hiia!i'».'i 'Ihr l.ilir |- rrd sjuhal pnl-rs Ihr liiir frril I M;i 'lanl nr. 

' \tfl Hfftilt* tuhuHM Sift rint utitntN .'s\j:iir \>|w'ii-t \Ut\U wIDi lafj'-l n vtiihai 
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I*;it'f ll<»|» i> ii -i ll' rlfh Mm;: srrir>. mi linr tn-il piihi v arr urijrr.ifi-il tn 

Tilt- iliifUi.il Hi^h.iU hii fhr IWiIiIIimhImp.n itir liiMncd iimu ihrn* )iniMi|i:it 
siiiii-fi-c, ni.'imiiil Miichiilm;^ {i Uf>l"»tir<l i, a paptM- tapf irinhT. hi a iran>}ator.^ 
'Dm* MiaiMi.iI tniMti'^ ai<' iisnl priiuii f'ii> t'nr Ic^f nr liinttpd .Mlditinii tn jtraillc lr<Mti 
• •llli-r 'siiiiiri' , '\\\t' \\.n\^\:\U\\' allfiWv jillifr sUfli ji^ UnMlrt 'J.** Ill Xi \\'U' 

l,v|M'<, uii lAir. Im'iU. a lanl n'aih r nr siinilar in's In sii|i|»I.\ flir rhrlriiiil ^ii;- 
Hals. A tiiriM' iHiihiMiHr ailaplt.r lias Im-i'm iiia«lf hi iMTinil |ia|u'f' lap* . in nHiri* 
i*>Mir.^ til. Hi Ifraillrr i'imIiv^ in ilnv4> llh* ciuiMi.^Hri' tiii'nit;4i» appinpiiah* 
(i'ali>ItitfM'. 

l»o*rsvs -A IShaim.i: 'I'ua.nsi.ai Im\ Puim.k.wi 

in P.HiJ Mif Mrr S.M.'IM* niHlrrMmlv lln* s,vsft rns i|rsij;ii <i!' a prM«raiiiiniiiu <*i»iii' 
plc\ Miiaplf'ii III a iiiHir ahthltiuH*'. atitl llc\ii>lr hialllt* iil ili/at l«tti ^\s1imu, ihaii 
liail pit'\jHii^|y i»\l>»h'j|. sy^lriM \va^ iIijPIumI lM>'rs\S iIIm* lH>*r S\SliMf»i 

aritl I.. il»'-iriliri| in simir tjiiajl in (In' rnHfrihiiK^ tif Jlraiilv Ursrarrli iMinln- 
«'n<'i'>. arid ti> ( iiititisli.' 

I M »'rs\ s at'illlv III irnn-lafp lrh'f> pr.MMtrr I'l'I'Si lapi'- iiifu «railr II l»raillr 
ua^ iJrniMM^t i'ai»'*| iwii r ijnrin]^ P.MltJ 'i'\\v lii.vf ilnniai'^t ral hifi < uns ri'M'il nr\\ > 
M'r\iri' i.i|iivs iiiin lirailliT i'imIi* pnnt-iirrl paprr tapi's. 'I'hr.-r inpr^ witi* lli^n rnn 
Mi{ iliM Mrr lituh Spci'tl Itraiili' liinfuMM't-, lla* prnln I'svui' tij' t ||i> |( l a i 1 irint«i.s>:. 
Pi pr<itpi» I' iIm' hrailli'. Tin' : immihU »l«-innn.- traii»i!i ♦ uiMrrini iln- T'l'S pnnrhi'tl 
jiapi'i* inpi's ii-*'cl hi prihi a fi'MPutiK intu ^h n-* vniiWi piinrii 4'anN. *Nii'm« canls 
\\'vv\' -rhf hi ihi' Ainrrii ajj ri'iiifin;^ ilniiT fm llir Khini w hrri' InhTpninliMl /in«* 
Inailli' plali'v \viti» raadr on ilu'ir I'anj iliivrn sirifn^niph, 'i'la. Iiiaillr \\a> tlifii 
i-njIiM in Uii* stainia I'll la* IiImij. 

jniTs^ s rnn^isis ni* a etnnilMT t>t' piniriani »'ii'i'onlifi»'^ nv "htivi's" rarli whii'h 
niaf.ipnlali'^ thr inr»«i'iiiall»'n iM-in^ pnn rs.*;**i| In n'-ipnnsr ttt <'iinipiihT dirt'cftul 
rntMt'st*^ U'liiii ri"*si\r I'irna'nK in iIm* runipuiaf inn » Main. 

Tlii . ^I'mnrntrii appiitarh in tin* pi'nm'junniinu nf* |)i>'i*SVS \\a> pmlh'affil i»n 

• iTtam pr«v|i-» fi',1 ailvanfaufn rii-viliihi.v i.s ai'lilrvnl siiirr nr\v "ImM's" fan In* 
nitnuliji rij pni-ri'*-M\rly iniu t In- sy^ii'in wiMi l*n! niiinn- si<|p rft't'i ls un tla- rrNt 
ul* I hi' *«y^!riri. 'riwi*-. iM*u iiiptil nii'ijia ran In* as»'iiniliifi-i| a^ II hn mum'S a\ailalih». 
Ihi' han^!ali»»n pr»»u'tMiii >an In* iniurn*|i'il. mmiI in'w hrallli' pnMpii'tinn f ffhiiiqiii'** 
I an Ih' ai * >»mniMil;itfi|. Ailaplatimi Ui minpntiM-^ nl* OUt'i'mif sj/rs larililalcil 
nini i' .in «>\i'rall prnrrssin;; nprraiiun ran Iir >r::rnrnlr<l intn IiImi Ks wpirli lit Mm' 
aiailali.'i' n.ijipuh.r. |«rihhn iM;^ anij sfnriii;.' inliTiiHMjialr ir*;ulls t'or liaP hinj: 
MjHTJil j>>n-. I'limlly. i tjii a pniuraiii writjifu' Jf'iil li-.l- ..^ pMim nf-vlrw. ihr 
appriMi h i\ \i-iy ..\iral! i«ih ihin iliL'i-! ifih' p«nlimi> w liii-h hnliviilnals 
«an prr>^raMi -fpararriv whili* inMiniainini: i'!TiM-ii\t. iiMfirnnnlnif imi with Uirir 
I'M u ..flM-j'^. anil Ihr inilisjilnal •^r^an'iiis laii In* intlfprmlmi ly frsn-d ami 
ili*li«n;^»'il. 

hariii'-r tin* --niiiniiT nf !!k;7. in-fi-.'-ii i'v paif" nT ImiTsVs \M'ri' \\rin*Mi nr 
MMiiiiJu'il t.i j.rrnijf litinpnh r n.nj-lalni Inaitli* f.i In- ut'int» t\ iminifi^^ rmni ilic 

• •Miijiiiirr Ihit nrn'^^;n. iMpui mMpiil il Ut \\ii». wriHtn fiir a liini' 
^lij n il « >.in|.nif r ii 'i ss.iin IIVM TiKM at M !'!'». 

Till* ni.i'i ri.il II. Ill* iifaiili-il w ;is iyj.i'»| rnhi ri;i' t Mii.jniiiT P\ a »ypi>l n^in;; a 
iu..i|»'i .;:» K.sU I till > pr Wlirij f Im> Is pi-t < ••mpli-UMj lyprfiu tli«- inah'na I. mi w In-n 
.1 Ji.i \ in:Miii .-r i;o lihr- '.\prili. Mil' i\pivi. \ia a i.\piM| r.iihiiKMMl. iiiiij.'tii'd 

MiM ti;iM iaii-n 11,.- lir.iil.' II lu;iilli- u;i. -.-m i,, MIT S|u.»i |!i:iilli- 

l.'aih" ii- ihitiii-h ih,' ri'l»f\jti- ilniriiii: rhi- fitm* Mm. IjnluiKKj.r wn^ prlnfinu 
*'r;iiin-. ilif r»'li i \ t iiiT \\:\- prinMni.' n:i anifu'l.-^- lia-^h i 1 hi> inarKr •■.•rriM I 
Iv am! n|- .» mmI.ihI iMiiiial 

' I I \|.. K I ; r .. 1 fj,.:,,K r 

, . ' »^ »= • ■' !• \» I* \!"rj: i; v\ M'.n.r.j r.t .111. \ \.... a..s- 

^ I. li'i t; « I » I .i; Ill Mil I . )•.!> 

. • l-' " ■■ I^ I. M». r r..:-. r. . '-MIh* MM \..'..iia..r 
I '.»».»: 

M , ''l-'.,''"'*'' " ' '■ ■ '•■ ' • *■ ■ * M ■•■iM!- MIT. 

^ \ ' " ^' • I I' f.-.-:-. M..r;. I.I Mil. ..»...„ ..Hi I 

' ■ • ■ \\ ... M. i.t Ml! I . ... . |!I..7 
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It wiH tills sy>ti'iii which was ih*iii(»iistnit4Ml ut IVrkiiis diiriiiK t\w wliiti>r of 
ItHiK/ The opcrutiiin ihi* rrhHih* hniilh* i^rtnliirtion systiMii was tati^ht to hi>- 
Iiro\iiuaii»ly Is inriiilM'rh of ilu» upimt sc laMil fatuHy. Kiithu>iiaslir approval of 
the eoiH'fpt arotiial whii'h thi* systiMii was (loxiKueU the pnalitctioii i»f hraillt> 
aiatiTial hy :in inihvi.linil whn i.^ nt>i familiar with Wrade 11 hraille wu.s iiann* 
itiMMis. Many cit' tla* teacher.s wen* faaiiliar with s|H*(*ial forms of braille. stU'h 
as tht? Neiaoili iiiathtMnath s nuW, yet iiialers|of«i only sii|>erlirially the KnKli>h 
eOiMMlinu. tithcrs ciaihl n^.tl it quickly, hut were ii»niparalively slow iraaserihers. 
Still others simply did lait tia\(* tiim* to make several hniilte rupies th('nis('lve.s 
and were di»atislicd with the quality and nrri'ssary waiting |M*riod f<ir vtdnnteer 
supplied hraille material. 1*he nmst enmura^inK result of thr (h*ni<instrati(ui was 
that well Mvcr half uf thosi> who used the e(|uipna*nl stated that wiTe it avnlhihle, 
they eould continue to use tt several times a month, even without any further 
jnndilii'iititms. 

I)(»\eh»pnn'nl «if iMi'l'SYS was nnt etaitimuMl farther for several reasnns. Kirst, 
the pni^ram is in Ttirtran Assemhly I/jinKua;4(> (FAlM for IHM 7(M and liPJ 
eiimpulfis, These nuupulers are now oh^oiete and have latTi sUpennli'd hy the # 
system otio. I'Ai' is a maehlne lannuaKe and eannot he readily transferreil Im" 
tween r>inMlar rouijiuters and raanot he used on the IWtO series witlioiu eoniplete 
reprnuraoiiuin^ or liy omulation (now not readily availahleN 

,\\ flh' time of fho I'erkins d»'mtinsrration the then rurrent version of Kndiussi'r 
rnuld «»pfrnte at <iniy oru'-half te!eiy|H» transnussion spiiMls and tla*n only with ♦ 
frei|Ut nr atteiiti"n id' the e\iM*rimenter. 

M'lirse |inii!a?ions ha vc iM-en oviTetuu*'. iHi TSYS II has heen w ritt«*n in a hi^hi'r 
levol jMOiputer hHmuaKe, t'i>M<iJ., a nearly universnl hoiKuam', Tliis lan;,'ua«e 
i-- availalde on nM»t !ar«e roniputer> reuardle>s of ma:nifaeturt>r. KurlhiM'. the 
ItraillemhMss has hren developed to tin* pt»int where it work.s reliahly for hum 
periods of time at MnJ )Kh Ho Te|ety|>*» S|H'eds. 



The I'athsiiinuler is* an experimental naihilitv aid whosi* purpose is to *'>en*t'n" 
iho Mrra ahead of a Mind iKTstiu and warn him oi* uhsfarles in his path, in par- 
tifuiar wht»n thry e*iaM* williln. a s|KTilit*<i tlistaiue. Jisually sft at six feet. It 
i> a sonor ih^viii*. making' usi* of ullrasouir scauid to pmhe tlu» ana umler 
.'.nrveillant*i', 

t sfil li\ a hllnd ran»' iravrier. it is typirally worn at eh«*st lielyht hy nu*aas of 
a «nrd around fhi* neck, in >n<h a mannir It ecunplemeiits tin* rati*' In that it 
exjilores the atiovi* 1*. -waisi re^ictu through which the user's head aial sla»uld«'rs 
will piisH, thus warninii of oviThanKiny oitjiTts: ruaiilHix, lail«at»' of trui'k. cti*. 
Wito its >i\.fniit ran«oit Kives earlier warning tlian the cane of things nhi-ad and 
Ml mil ho hrlpfiil in rrowdecl si(h'walk fravol tor avoiding io|li>|ons with other 
]i»ilcsirians, l ane |xikos iit iheir Jo'eis, vw. (The trainee is tauulit. up»a» onsiM of 
a signal, to stop nr rliauK** direction slightly and seek ;in upon path. ) 

'Vhr PartiM)iiMdiU' make> no audiliio sound lUidi r normal rctuditious i no oh- 
sfrnrfinn ahraih. hut whou an nhjeci ionu's wiriiin tin* .six f<Hil ran«e an inttT- 
niiUt ui hu/xirm Mtiutd is emiittd hy iiuy sjj;na!rrs na the nerklnop jn.s| under 
fho u^rr's t.us. if the ohjcrf ciuues |c» wiiiuu two atui oju'-half fei't tin* sound 
i-hiin;;('> til ;i hi^h jiih'la d Inopinw to warn that Iho ohsiarU* is nnw vory clos»'. The 
wuolo may h«* visuali/.ed as cone sha|»»M| with the a|»« x .at the 

tra\oh'r*s t Uv>\ nnd an nval i russ siTtic.n ahnut \12 ln«*hrs wide fi> .'^r> int'lios 
hiu'h at a poiro six t'«*et in front. 'I'he device is alxutt the si/.e of a sinali eanu*ra 
aitd carries a t'ei li.i ru'ahh* internal liatter>. 

! »epl»i> fiiruf f.t' I'alhviUUtiers in Hie lidtl |j;t.s hern eft'eeted throu«li niolijlity 
itt>triit i u'>. whci tia\e t'uin ilMUt'd a** inrerna'diiM io hetween the teehnieal ih*- 
\i«lofHTs and Uo* hlind end u^ers. M.an.x nr inH>i nf the applicntifiii<^ have In- 
vnheil riii'ros with out of the Mrdiimr.\ prnhU'rns: hlind wheelchair user.s, cane- 
travelers with faulty iiii>taeie pererprinu due lit hi ;ii'in^ \t*>> nv imiiatanee. tho^e 
with injuries dcjuandinu (Atra upper Ii>h1\ pniteerinii, autl sn lUt. In sevt'ral 
fiiNi'N, ii>irtu:il ciiiie-r ravehu's ij.iv v\it|i<*u! Mther hantlieap than liliutlness) foutid 
I'iif ttsfiurah rs helpt ul \\ U«'n Iheir ilaily routes iuv»»lved eit\ travel on heavily 
rruwdrd suh'W a lUs. 



• tifi'tiii-r W i; . ■ 1 'i v •lij.Hi'iir (if Ur.iUh* 1'»t ci.i *sri...tM r*r.*" ll.ivis i.M.S Mi'i-tuinfrn! 
Knu'itini hi,; • .\t 11 i . fi l«r-i.i r> l!»»;s 



r.VUIsorNOKK 



ERIC 




67 



Hk.mu.kmihins Am,i( ai ions 

Ihf Minsf .MiMinnii MmilliMiilM.ss jip] ilir^i t inii t.) il.'ifr I,:is Ihti, ns n f|iiii..Mniriiii' 
M?M llmm'' thiMh unrk limn, nmrl.v .if fhrlr ptih.nli;il. Vnr ll.is iis. 

-"M.M N'r h.nninnl This nrpinp.nM.nt ,..rinlts ih. JnuJl Ju^ nU I. K 
; • .H n..r nr Ins M«htrU .n\u,wivs: It iilsn hmIiuts th. n.inpk^xify nf th. 

Ml. ilinnlH.s.s i,.v n.. n-.|niriiii; ;in intmml ki.\I.Manl ..r dnta moilrms. Thp Mrniil 

wrMirn^tiM'ii.h'^^^^^ ^'-ntpntiT (lint usrs IPi HauU ASCII ronsnU. !.v,k.. 

Till. Hniiiii.nilMiss Ims I „ (|rin..nstnifi.|| iis nii tiiitpni t||.vi»v fur ii roniiuitiT 

trl.*lJi'\v li.N'rimI Krvi.niir Smvin. dUS, lMti.«n,fril Until K..- 

itiitiyi. ( J Mi I u,tl, HiTLvs t«» thr r«.„ij,h»t.. llUiS Unta hnsr. Mnst i.f tin* TM( 
inh.n llH. f;,.M,,yrr is (loiH. nvrr fin. ti.h.plii.nr. In most rnsos tln> hlind 

ISU fimrti.Mis n.. ui.U as Ims Muhtrtl wcrkiTs ami tin- lavpayrr hiis nr. knuwl 
.Ml«i. iha Ins IS ilralinu' uilli a bliinl TSK. This tli.nM.nMnitlon Inis shown that 
fiif Hrailli.rnhijss. ri|H.rati.fi ;is a rnnipnlrr tormina} permits \\w htiinl to till a 
\!ini.ty iif pnfilir siTVin. ji.hs n-iinihim InttTartinn with n ronipiitrr data Ims^. 
LhysM jn|,s iniliah- n'sppvatinns nr ail ty|M.s. airlini.s. nnitnl antos Imti-ls; 
nairHs. i-tr. : rri'tlit ami an'mmt infurmatHui : and invrnlnrv rniitml. 

I In* initial wsv i»f an rarlirr version n{' tin. Hrainrnilinss' was tin. pnMlnrfiMii 
nf hiimh* vnyy <nr a IVw rnpit-st nf niinpnttT traiishitcil nrnilf. II litprarv hraillp 
In tins applicatitm. n typist unfamiliar with hriillh. ran prodnn. < ?raih. i| liraill<. 
jiHTHy hy tyjMiiu pl:'in Kiiulisi, ti.M. inrhnlinu a fpw easily Irarin-d furmiit n.n. 

rrt)! riairartiTs. inhi tin. tomputi.r Snrh a .syst».ni has I n ilmmnstratiMl at 

nTkins Nt.hn.a fi.rfhe HIiinl in \Vatrrt(»wii, Mas.sarhnsrtts hv William nri'linT*' 
liMs systHii naisistPd nf til*. Urailh-mlinss. MmM .Vi 'IVIrtviH.. hrnllli. transla 
linn prn^nitii noTSVs; ami an IBM 7i«M tinu'shnrinu rnniputrr nt MIT kn.»\vn 
ns < I.^s. Applit-alinns fnr this niiMtt* of o)H>ratinn iitrimh. ptililir sfluHils with 
»niMl sfiiilrnts ami aupmifs priHlnrinK a l:mitt.<I nnmhrr nf lirailh. mpirs In 
lioth rasf.s tin. rtiinpnt«.r tninsiati'd Imiilh* im-rrasps tin. innniH.r nf prnph. nipahh. 
of pri.parin« hniiili. to inrtinh. thnsi- \\h«i nro not v\\n*rt Uraillists. 

A m.w aiitl tm>n» vrrsatih* <ira«h» II r«nnpnt(T translation prn>:ram, DOTSYS 

^ " writti'ii. iMiTSVS III is written in Cohol ami ns snrh ran hi- 

iiKMl*' avaihiMr nu a laru'o sninlH.r «»f i-fmipntiTs imlmlinu hut not limitiMl tn 
tinn* sharifik' \vst».ms. huTSYS III ami tin* Mrail!».mlioss has Uvvu Usod t«» j.riMlnn. 
a hraliln Imnk. ftt fhirhnr.sx, fur tin. I.ihrary of CiaiKn'ss." 

AiintlaT applicatinii nf tla» Hrailli.mhoss is tln» short run produrtlnn of 
hraillr imiinials usliu' pntifhiMl pa|HT tain» as \hv st(»rak'<» nuMlluin. Thn Mrailh 
i|ml»oss has prnvishm fnr n pafHT tup** rraih-r. Friilni SP~1». ns an input (h'Vinv 
I fH» pnm hoil papiT tap** f»ir dniionstratitms has tH'«.n proivirrd hy S(»vtTal im»aiis. 
nm- fh'inon^tratinn prnjort ikimI tap*. pnn(-h<*<t tm i\ inoilifhM] IVrkins Hraillnr hy 
an lApi'ri Mraillisf." Aimthor iin>thiMl nf prrparim; paprr ta|H» is hy tvpinu on !i 

spinal 'l i-Ii.ty|»» nvi-rtMl hy Mr. Hay Morrison. <ira«h. I hralllo* talnvs (nn hv 

prrpari'il hv any typist, hnt an rxprrt Hraillist mnst Ih» nsod to prodmv ilrmW II 

syvO hi fnr M-rr U^t|.|.| ini.l Kxti'iiMw |.rn.|»n tl..n ..f Iiif'irtiinriuinil MjUitImI fnr ttu' inir.il " 

■ipMi!- (hi! J^AKIM'. Atma^t llHifi fwlfh lafiT ri'vlshnw 

' /.'r'O//. I lUnith /'*/f;i' /'n« f #r S A 1 1 1 H * TliSN.i :* 

» l.l« h^ti'lu. M \, ih'ttth- fum/mtrr nuftiUt iMI.T S.\i:i>»'». AiJirn^^ li>i:f> 
••linlni-r. \V i: . ■ Ii.'Vi-jnj.iMi'nf nf :i Hr?ill|i' SvsfiMn fur i'lufi^rmtiii tSM Tln'sU 

M I. I iiirtmi'u*. MIT i. pi'hrimri- 

•'/oj/y^y, I nnnftr i'rtiUMhttion f^roffruw SAKla* TDS \4> M 
• »W» M. # /fM/f/Zi . S M;|m • ThS Nil 11 

|.,-.. ' ^'"'"'^'''''"'^ '""^""'^ ^1" 1»*»TSVS III ati'l ttn» Mrnilli i! tir»^v** SAIIIM*. \.iv 7. 
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hruillr iji|M^s. siill }i!iuilM>r irrothMil of pMiorutitij? taiM»}4 Is by r'oiiipiitrr** Kiioh 
i)f \Uv>r tiifHliijil> lui> hi't'h usvii utiU has Immmi pniNeii ti.H*fut fur particular up|iH* 
••ati»>riK. 

TwiMuy I?ntill«»ailM»ss units haw Ih?i»ii pmihiri'd nl ihi? (VntiT with the 
Mi|»|Miri III* thi* AitUu \. Ilartinnl FoiiadatioiK Karlior lU'VcliipnaMitiil work was 
"•MpiMM'tcd ati() I'lMitiauini; (ictiiohstratlntis wiv snp|M)rt(Ml ity tht* Social Uohiihili* 
faliuii AUhiito.stralioii (»f Ua» I M^partiacuf of Uoalth, DilUfatijiU, aial \\Vlfari». 

DnTSVS AMI TiiK Ivvsr Inuiaman 

The Mrailic ctlitioti of The Kast Indhiautn, hy Kills K. Mrarlnua, fLiftlo 
lirowii ami rn.j, tin- lirsi io In- prodioi'd fnim ich'tMK»M»tti»r input, was piihlishcd 
io Nn\cinhrr liHVs. imly a I'rw svrrks af!««r Ihc iak priii! iMlitinn. Tho Master 
Uiainc |)iatcs wor piMiPirctl with a tuininonn nf huiiiaa inrcrvoMtion. asiiif; 
a series of cuajpiiter prnKraiiis. The pnn'i^dare i-an he Ue^TiheU io three parts: 

I. fuoversinn of the TTS Mules tioo Mt*l> eoih's nod the ioserthai of the 
Npe* ial fMi'ojal eiMle> rejplireil fur KraiHe. 

'J. I'Mifihi: and eerrri tiio; the iSr|» tape thas iTeattil. 

• M'raovoilino nf th*' JU'h tape intn <iraih* 1 1 Uraille. 

The TTS ihpo! lape was traa>lateil tn a fjoiuatteil lU'h ta|H« hy n niodltied 
JmiTSVS''^ Hy-ileiit anil pmuraias. T|m« ffi!hiWio« hoxes were \\sv{\ : IoImin. 
Telenri. t'liienri i\in\ rnifuM'. These prMj;raia«, iirij;inally written ti» operate uti 
the CTSS sysleiM a! M.I.T. were taixliroMl fur the Tnt> at the Anieriean l'rinfln« 
nua^e fur ihr r.liail. 'i'his iovniveil rewrilinu thnse parts of the tiritu'nwns wjiieh 
were < *TSS ilepemlent. 

The I hli'on Unx was rewritten and expaialed to perforin some ftf tlie functions 
I'nraierly handh'd hy Trlinn ami Teleon wa> therehy eonsiih'rahly >jinplitied. 
A iiia.j»»r t»lij''<*H V(» of laiTSYS Is to ndninii/e the reprouranonlnir required to 
liitndh* lo w forni»i i»t* iiipnl aitd i»nlpiit. The ruicoii hox js itntejMMnleiit of the 
oieditiiti whii'li suppUe^i its japot. It is a pernniaeiit section of ln)TSYS whlelt 
perforn: : the aoalyslH ami inlerpreljilhai necessary to cnnforni to the Hrallle 
roles. Teh'on N ja^^l one id' a possihle set of conversion programs desimo'd 
t«ttninsiate cnniptjslidrs naulia into Tniversa! i*ode. There conld he hoxes 
wriifi'O lt» fntivert Monnfype. MnotiPo. e!e. Kai'li of these hoxes wonid he lie 
ilepeoih'Ot i)f tin* liratlle noivetdions and would perform lody that InterpretU' 
tiiMi riMpiired li»'eanse nf the fiartieutar typesetting npiipnieid atui the eonveu* 
li»ius whirh unvern its use 

The sl\ rhanuel paper tape \Nliii h had heen used ttt set the tirst ^alleys for Thi» 
l!as! lodiain.iM w:is inpieil itnli» niauuefh* lain*. This step. perfornaMl \n New 
^ t>rk i*u an I^U» |0 was orees.sary heeanse the APII 7iK» has no pa|)<M' 

tape re;Miifcj fai'Ilify. « Inaiiealiy. thN «»prrafinn which is techinctiny the slin* 
ph'st. \tuiU an ioiinlioate aoii>uid of Mnn*. Moflt the 1'TS tape and APIl^ 
I'ihfH'r im h nmunerii* Iiiih' are. in a *»ense. imn-stanilard in ternis of (Mirrent 
ti t hii'ilttt^y ami tlndinu' the appropriate machine cotdiuoration to aceota{»nsh 
rlir i tMiVersinn ta-iiVed ijUife ilitUeoit). 

The itia;:ni>tii- titpe eitioattdau' the 'i'TS oMles served as Itijad to tlie tmHlitU'd 
iMiTSVS whi« h pniihh iMl an inti'rnjediate lU'lt lapf atal a line tomdiered li^sfio;; 
s^^^ai»le for eilifinu' This tirst pliasr unidd remain ess» nlial!> unchato:ed ftir 
pciMph im; iitlit r hin»li NS hi' h had heetj set |jy papi-r tape eutorolled litn*- 
>a>tinu' ei|Miptoeitt Ti> puhli^h a P.rail!i> eoitinn frntit attnther eotniMisit hat 
to»*diiun \Nnahl ri»pdre tlmt Tflroii he rcphoeil with atM»fher Imx. The Itiltial 
r<M}Vfr-i«»o ^tfp toiuht or miu'ht tint lie Ofcrssjiry. 

Pha>»' thi' imIIIIml' pha^***. Weiild retaain utohatitrrd to* matter uhat sort 

»»f I »Mopt»*>itiir^ tap!' n-^ed Th»* lOMoher of iteratinns thrnuch the edllltiir prri* 
I'Mpilr \ar\ deiHiidltiL' err the naapleteness :ind cnrteet itess of the tape. In the 
la^f fjf Ma<t Italia man ttie paj»er t.ape u^«•cl| tti v|.f ftio tirst tralte.X' proofy. 

F'vfirn that pt»|tit nofertlnn'^ li» stdKcipiftd u'alle>s and |»aue proiifs svere tnad«» hy 
hatid III till* iMi'tMi aiiil tl>evi> mriettiiae^ luol to he deteeted niol tnnde nti the 
joti rh:rdiat»' pi 'I » tap'* 

A ii» w < a!h*r KldT. wmh: ndd»'i| fn the s\st«'io tn fa'*llilatf error enrrec 
'pins prttLrram teaiN rorr>'«*t|iai eards, h»rafi's atid ehntujes Ihi* erriaieott*^ 



• /'.III ' » t , .KM i.ihf* /Hf/ii* Mifhmrf*,* \ I'.itftrh' 1 tiitifiutt r ti* nt t tti* >l Ufif fn tHndrnt 

' !'ri -t .aiMj l;r«Ml.' 0* •« o'« h wvA 1 1»\ i {..phi. i, » i *i.nf i piii.t . SM'.ln' WW. Nnvi'Uitior 
t'lt;.: 

'hn/'yys, \ th'iifh r"ttjf>utt <Ai:tH- iiis N.. '\ 




rhiUr;ii-: . I UiU'V l un-Mlr r.i|,tni| Mh* Ih u IjiIm' tn;j.\ lir |H*tnt< i| < I'liihlrtrh «tr ill 
jntrl. 

U'^n fiji.fr i nUij-Ni!y. lii. pifr ]\n hiM n,:it tin- rniuiu- II.-iiM. pi-t kimi 

ru'l iiMfiSiil li.iU Iiii.l iMi j.rior I'Sin t jrim* wiili ilti*. iuinl ..i \\un»- rn'Mni'i- IIht.* 
-it:i,i» (.rinrrii .Hhiu( Umk\ t|un thrs wmilil lf';n;i IIm- ftriiiiii|iit-. riMjuiiiMl. 

WJI' iN'fUltfl tit. II «.hl,V !\\ri n\ f br itiUy IJlJllllf Vi.iflhM - WnUNi I.»iMt|lnl ih liil-. 
r.l'lliiHt 't hi* U.\\UH> V nl IhmiK U ;|h inniTird |»y K«',V \ i'li t .\ IHU fluMMliN Wlliril 

Ai'If )iU;i»'fHMl tiMfu inl«T;u»'<ilj|li' fiijH.. t, ilnlirlllt jitMi rniUilr l.» iMMi 

|.ini' lln'M- iwi. |.{fi» filun-*. llitNsrM r. ;:t HiMal niii«ii-^>iMii w.i^ th.il lin- in-w 
JiP'ttuMt N'.'irKt'tl ijJHlr wi'll iuiil iniifii iif i ■ \ | l rt | In lip. niD,. » vi ii Hiitti' I'llini-iH 

.'.ifli jit-Jft lMf, ^iMiif llhMiilic.itliills fi» IIm- l;lH"r jUMi. nl i'Mirs*". rlrjllMT in|illl 

li.i- Itr.iil.i' 1 r.ifisl.-MiJin [tiMui.Mii- wlili h liji- Im-n niji-ntliiiu Ml fhr Aiiiri-ir iMi rnii! 
Ilulj^r T'lr "rMi.il ,\riir-. UiM'iMj'.r I >U j .< ^ .s Nrinji||i'v i ii,. r.initlil riuir jil^i 

•iu« i:i} « iiif I. II h r iihIi"^ u-^uall^ Jiililtii III fin* II, r Ui \ }itnii it nj.f'taiHr. 

iiu:. "i iMN. lin- t r;n»^l;U jnh ph.tsi.. ;||„] Hj,. ^nJivtsjin-ni ni I In* prMiliMi ii in 

thi' luinU Hm'H \v. r«« tlm-i- whirh luiM* InM uhii' ••nu\,.|ii iutijil ,'ii lin- Print iiiu IIhum-. 

A rvMI'JffI I. ■'Illl AMHJhAN Ul.Vfl.t IIr».N.*" A SllUJU Ul N IJUAUII. \ UiS 

iiu^- :}!i'»h 111" Mt»' MI'i' riiiiillr jiihii^*. j.s Mi** shnji i un lir.illl*' |«i»Mluiii.i:i 

'.vhi'fr Mi.h ;i i,.v\- iMpif-i t.f ;i sp»'»iMli/iMl \vmiU in»' miniriMl l»i;ii.Mj{m ui" iIm* 
{i;niii.l.i» ». Thr Ahji tu ;ni Kf\Mliii m" i»ii*sfhittl iiii iij»|nirl uiiii \ ?«■ <|».niini^inili' 

TIji' tii.nlli'niliM^- tM thi' pjcM'iii stnh' nf 4|f\t.hi|.|ffi'm •■.in riiniinrl.\ |M«Ml<jtf m 
I'.iiii' -tl" luMiil*' i viMN !.*> ift 'J.u ininnirs uivi'H Un' pnjui.r iniuu >i-nMl>. At flM» 
liiNf i«r llii- «lcnntrt*^t III I it'll nitly .Nhicltliii' ti. jui i»\|M'riini'Hhil uni! ;i\;til 
;rltjf "Jlii^ \\n> ;i }iu\) trmii fin* t.riuiMitl liiiiillt* iiriMlint inn. AH *»l 1 In* '-pii tlli'il 
I hMi.L'f- in III!' Ilr;nil» niiin^«: nijiiln'*! Inj* jni|»ro\t it ;irrur;H v. h.nl la vu in« Mi|nM 
r.ffnl liii Illl** iii.H hinf v\|M n Ihr ili'iiiHiiNifniti'in \\iis |h j rni nird. 'l in* imiI.n r»»i"in 
iif ii.piit ;i\Mil;ii«I»^ lui* nii> ni:irhinf |»iiiK iii*«i |i;iimt !;ip»'. 

I'li*' IlnWi" 1*11-^ i.r lllr l'. |I>iM> Si hrnil t'lM' lllr \M\Hi\ llils ;} pJiju r fniM* pUMi li 
I nil? Iiiili* i I.v ;i innilUti-il !'i!Uni«w liiMill-T. Tin. {i;inili)lli'l \\;r> lilMilhii f^^M-n f i;j| !> 
ir:;ni;jr Uiiv nii Uii-* lii;iil!i' w I'if »r l«\ a Sii riM.unii'h H|irriMi»r .il Un- llnWi- 
I'll wiilli* ;if Illl- '^.ilJM' linn- ;t |iinMlir(l Iiii|n'r l;ij»f rnnl.i j il i itu \\iv r.injilr roili-s 
■ !«»iiu* U'lHr-Mfftl. 'iJii. jiiipi!* \i\\u- t In'h InDid i-i|ii»M] Mitil niudi- inln Inpr 
liHip^. i ;n }i i ntii :i i ni i.l; :i -^inub* 

"Illl- tii|n- jiinp^ \v»r«* iiHliv iiin;ill,\ inn nn lln- lli^ii Sp»-«-i| I'rnilli* li!nlHi>.^ir 
' I !i ;i I Ih'iijI'M^v I "l ii,. *(.riiii|} nf Hh. p;inipltt» t rcprinlni i-il inninMn-il .TJ p:iu»"» "I 

Iii;ij||i- .mm! . i.pjiK ..f h piiUf W fit- Irpl'iiihlrsMl Tm- ;l I nt V|HI p.i;^rH Tlu' 

f jlifinliii-^ "piTJMin;^ tin:c J(> ln.tjr- >pri-;n| i.\«-r sj \ WurUinu <ljiy«' 

J I'l'-^ Wi lt- i'.iM-n I" I'lTUiii'. I ppi r v.-ihm! sin li-ni* f'nr tln iy r\;itniii;i 

M.Mi .iij'i M^r -iu<li-in«' Wi ll' n-l>»'if in rii ««ii| ni]»i ri piiti r\» r.\ I'l mr hminl. 

Si Ml .1 I i| I ..|-^ » ll- p..l t 111 f liMl i-\l^l»-d H; rVt-r\ •■.ip \ . Tlit.^i- rrnH'* W llH 1 1 •■SI :tp»i} 

Ill Kip'M:; iilifMi:: pi.nivK \vit»- Intt t dj^i .i\ iid in flu- fnin- Snmi-t inn-* 
■-■ • • ' II ■ . Ill II li III I lie irii 1,1 'I'hi^ w n - I "fi* ii» ij III I hi' i"««|i "iun 

l»l miIh '-. Inn \v :i . li'-l iniMlpiilii fril Ml I I.I - lApi liim-n'.il ni.-n-ltiln- |-:ii'\i*ii 

i.iiiifi.ii; • riin- . wi-n i | i-i) . nn*- r.j ih1«mii i-i I'M- jn'i \:\ <i pjui «'. m- "J I i riui 's pi i- 

l.ill:!>i|i t ;i;il-.n h-l-N 

' n hi;- i:i( t )tiii| . II .i; 111 I h« n^ii I I nr III it 1 1 i iipiji ! ;i plip.i l;i ! i«in Mtn I •»! ••r.iu'»-. I%«'l;i 
Nimpi ■ .li-ii;i| iii.i*iii-lM i:ipi' nniu .-in iiii\^ ;i\:nI.iMf iiml innM In- U'-i-i! 
\ -h it-«| . ..ii.|.if*f •■'iM M Ih- n-i-«l »i. I'll if, t fnn*!nt !• int" « ;r;ii|»- 1 1 . ili-ii-riHiiii- 

f III- lii'« • :i n«l pM ll I \ I ■»■, in i I 'iiif i « il 1 1 ,•• | Ir.i i [|i'iiil«i i| m «-* M \ . 

■|lii- pi"L'i;ini i|i-i!.-»i: -1 i.Mi'.l M.I' .-ipjilii-.-iii'iii Hm l»r;i itl«in^'i I'l^r lli*- pr»i 
•I'.- I !■ .» 1 1 M. ii I • ( II t: If: I .!■] i -f I '.m I 111" I'Mp'i'v "Illl. ri«.n.il pim ^ III' Ur. I illl' i i upl i 

• ri.|.j|j.- J I'.i- j.l I |i;il';tj |. ll ;iriil ij ■ f il" X.i 1; i ■ • i j- j r« ill ••li»l " 1 1 jil;i 1 1 ■ * 1 1 . pin 
•:-'i • i'.;.n::>- ll--\\i\ir. Mil* ill n.iii: *l !;»l i.-h "^li.Wiil ili;ii ;i *s:nu?»- pnn«lii'i| p.-ipi-r 
i.'i»'- • •■■■I'l ll i«. pi i -iliii *' ^i-vi'i jil r»i|i;i > Mil- n,;M« ri:il. ihi i «'li> ^ iiN^f it i|i iiri; 
•■I • I- «p' I '-M"' •' '"'^ /ill'- •■ImI»i»- mijl: pl.ili". rijr piiiL'r:iiii mI-i" rji in'M.^f f.-jini 

• ■^■«- Mm- |Sf.iil{« i-iI-mv, fill- Mn- L'.ip l«t-i\\«-» n Mil- Inri;*' nm Miiiilli' printiuu' 

• \ -'I i;. .:;.i| ? h»- I). U.I I I r;i n*i n li« ■! f ?rniUi- pi itiln- i i - -n 
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Tin* M.l.T. liniilii'iiilwi.HS l^M|Ui^^^ rliTirii Jil >>ii;nals in ilw liniillcr nitlc Ut 
iliiw \Ur itr;nii('iubn^«*. titi* vatiuiis luluruiatinii trMiiAli>r («iili*.s. uluir iiii»t nvv 
til H ^luiihu l»»riu,if tu tlir liiailln *'«m|i'>. raiiniit !«• n>('il tu time ilir 

r.niiUiMiilMi>s i»s Mil- rrsuiln*;; ttniiili' >,Miihnls wunUi luivr nasiiiiii;;s ruiiiplc!('l,\ 
liilhTfiit thiih tli.'M riiiiiiHiMil^v umm). a fiMiistiUtir Mini i.> i«Htiiit'vU In liuip tti(.' input 

*i*iM« i'\ir»iin;i <innh' i nv tinulf II lilcriir.v liraillc iuilvs an* inn(l(«4inil(' I'nv 
r*iUi\t\\\vv jiiMur.iiiiiiiinK I'nr li-a.si twn rniMins. M»\i'nil flic NyuilioK 

liijiniiMi Ml nMn|»uiri' |irM;;riiins, cinuilw. |.|r.. arc >inij»lv nut (Jf'IhM'd in 

htt'iar.v fjijiiilf. 'IIk'.n an* wrillcn u\\\ when rniuln^l. Svrianlly, liirnail is vitv 
iriiiiuri.ni! hi riinj|HiHM |iinm;i!:,um, Ihi'iclou* it is nrri'.^Mir.x that then* he a laic 
rvW fiiiiiih* i »inis;ih'n! lor cai h inUprint rhiiraid'i used in Ihe roniiait'T char- 
aihT M'l. Thr M'-'^nUiii;; tuilr- rhipril in <*nn>nltatiun with sovcnil penph' 
n-r^ fill' .<aini' » haiat f t'r> lnr ihc alphalu-f a-» tliM-.s litrrary hrailli*. fhc h'wrr Inur 
ii»»l> lii Ml*' - Miic iunihMian»»n a> pn'Sinn.^iy fur the nninhci>, just like tin* Ncinflli 

• faiviiitinn. hilt wliiiHUl Ihr niiiahcr siau :inil flicn thr I'cniaiinnK rhai*actcrs in 
fhr t\r.ivnr\\'V ASril » liiinirfpr M*t art' driiniMl wlfli (hi' U'ast an)lii>;unns 
ttrallli' i Miii j, ri pri"»i'nl fhenmrf inipifrianf inUpriiil rJiaraeteiN. 

'I'iirrr is MM aihlifi«»nal rriiniri'nu'ni nfi fhi* I ra!i>!affir. that uf niati'hiniu' \\\v 
» h rnii al rripnri'nii'nt.s ni' iniih ih** input ih-vire. a Tch'tviM* U.v rxanipU', and the 
IWiillh-ndinvs W'iih a ri'lrf,\p»' thi'^c inpnis ran hv cillnT >wll»'!i rh».vurrs lai each 
I Mill, \v\v\ or a MM ially riulril l urrenf sw iu*hin« wavrtMrni. With »»iher inpnt 
dfVi»rs >!in faher inpnis may he n-»eil which the tran>hit(M' nni>l tnalcii. 

St v**ral illUcrrnt t.xpcs i»r hanslatnr^ ■ have hecn desii;ucd. taiilt. and npcralcd. 
one ui fl.eui is the "ASr|lo;;:>. ASrif (fiT I nneCcI! IJraiih* TranshitMr." 'i'his 
!ran>tali»r is dcMuned tn ruiinccl either a Mndi'I Mndcl nr Model ,'{7 Tele- 
type hi Utc ftrailh'inlMKs. li has the ahilify. t»y chfiir** uf ranis in the inpnt scc- 
liiai t»i' the iraii''lat».r. tit icc i-jve cither the current sw it ctiin« wavernrni nr > witch 
cli.*nrrs iin each l iidc \v\r\ I rnui cither a Mudej ;{;, "sintit Im)\" vy fnmi an I. US 
.VM> Ui-ccivin:^ Sch-ctcu*. This transhihtr alsti hu^ the ahilily tu map tlie Ifiwer 
i-asi- h'tters itifu the upper rase letters NUeh that a Mndel IM Telety|H» can he used 
a-* an interfaic naif. I**urthcr. there is a reitintcly cnnfrnlled en 'c'lT switch iti the 
iraushifi^r in pcrtnil the c nmpnier tti eiaitml einhesNinu'. 'I'his can he eniphjyed if 
*'niit«i'«sinu unly ctini|MHcr mnjnii is dcNlreil and ni»! enntputer inpnt. 

Anniher iran^hitnr. ttie ASrilff;;jj nnc cell/ 1 m >'|*SVS translatnr. aperates 

• •nly Willi -^witcli chtsnres as itiputs. luM in twn laodes. Ttic \\vs\ translates tla» 

• «>d»'> tif the M'>dcl '\:\ **v Mcich'l relctype intn nnc-rell PraiHc while tin' sec<jnd 
mhmIc rranniatcs the >pccial t ransmissicin «'*Mles ummI in DnT.sys ^ inlci hrailler 
CI life. 

A tiard fperai }<aial tran-^Iatnr is for the *rciefypewriter i-^mI*' iTTV) used in 
the I ifited I're^H Interaaiiraail wire service Ti ie\c| eculc. Tln^ translatcr pres- 
ently a«ccpf- ctd.v swiirlj .insnri's treia a tape reaejer. nesiyncd. lait not yet 
tesfril. i^ (tie reipdi'ed itiput ciiMiitry fn nficrafe ou the v,.rial «'iirrcnt switching' 
w^Mcrnrni. Thl«^ iran-^latur has tieiwi unciI \u -i Itraille N'ew s l»i'nicnstra(lNn/ 

Traii'^hifurN have l»eea desi-ne«| t»nr tnit \ef hnilt fnr «» level Teletype Sett<«r 
I'l'TSi e..cle. MMd t*«»r llnl|eriHi pntK-hed .-anl*^. Ii piantteti titi|esij;n franslatfirs 
tnr i HM i:MCt>H' and lUM M l* S'l* ei.de>. Thoe will !«• redtteed t»i practice as 

I'lith tilne;i!ht l>Ui}ui-t permit. 

T\i r«>M A < 'Jivt MT \n vi n>N Sysh m hu; nil: Dhak-Hmmi 

'rai ««»ni^ • fur "lai fHe rMnmnmieat :«'ti " } I, a wir.-less n-nwae jiauinu system 

• Ie>i;:ned f..r the di af t. Mad iti p:i.Mi Mlar. hat w ith jiossildi' applicniious for tlie 

hainiii :ippt'd dt-af 'n' lilind. 

'I'fje T;i.i-.ihi |MM-IveI r*.rei\er the tuVr iif the systcMi: '» funcflons like tlie 

I »• Ivcf j.-atrer*; earried Ity physicians in a hi«>pit:il. hiu with nne ita(Htrtant illf- 
feren.«' itjst,.;,,| i,f hi-epiiit: tif alert its user, it rihrnt's. \l{ feels like an I'lectrle 



s \ | I u* rt •< S . ' 

\f I r /.•..»!//. 1,,^.... s'/>w .;/,'.„iv S\i:(MV Nu-i.r .ulfh t;if.T f.-vlMii!is n-^ 

.j.i.i 

/fiW«.'J \ /:>-/i//i I > >in >t'if,i,,, /•,..i/i,M/. .sM:i»r 'Iti.sNn 
• /.'. e-'t \ t ,/ . /ji i,M,ii .» I .»/ S N 1 ;1 M 'I I »S .Vn f'J 
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[|»JJ*j|'»^'^ iH»rhi;t]|y |.Ui<ic,»,| if,fo a Uutny i^Unr^fr at tii^MM uhtu i,Mt 

I '^'V.-^'^i'"^'^'''^' '•I'^l'*'**^'*'^^^ To pn. villi, itii i'ihM.!i>,. -.Inorhf'ir^ f.,r n 

ilff.'ir iiiiiul |MTs..ri who tuny h». aluttt. ui lus Im.iim.; and. fL^ To v(\W^ :in alnnii 
.s>stj»iii fr»r tirt«. eft* in an ln>ntntiufi .»r othtT s,.ttini: wImt*^ a nnn^brr of 
•iKif MitMl jH.rs.ins n»a\ hv sprv.u] ah.MO ami inii.t all l.o <nmni.»mMl al iUUM. 

IlH» I'MHiim.tnr liAf.lviM imltnliN tin* porkft irifiviTs (nuf. for <.a»h ns«.r) 
t lon.t.frafh-lrH'Otnl II.' vult fra.-s.niffrr. and a l»M,p autcnna whir!, runs around 
lH» an-a fo Im. .'uvrrt-d ly tin* n.rliu ^i^^nal. Tlii< M^rvi.v an-fi .an he f-iirlv 
\nti:r. ,.n.' Innitln»d rhotihand sr;ii:,n. f»., f i.r n.on.. Tht» tran'-nuftrr . an Im« rrnl- 
uiMfrd to iMKh lojlhaj^ at i'f»nviMiii.rit l.u'atiiuiw. tin* alarm linxos. tjim. rliM.k^- 
\vhaffv».r snifH ttn»ftii| piir|Misi'. 

Anrtllary :itta. liriH'tii < ojaki' fM.>sii,h. ,,f|u.|. Tiirouni applii'at 1* ns • 

1. I'nd-of lini' inilicalnr for hrailliT nr r.vprwritiT 

•J Ainlitor.v rwv indiratur i phnnf rinuinV'. Iiahv i rvinu'. 
Aroloi'iil liirht ihdi» at«ir. 

•1. Mi'Ssam. sysi'i'Mi < Mnr-iMWHl». siunalllnu. »»t(»j 

r». TtMrliihi: t rairjinii aicL 

Mai uKMAMCAi, Taiiu: 

A^ ;ni I'Naatph' nf [In* iisi» .d ilir l!rajlli»nil ^ • a-^ an inirpnt d»'v|n. nf a 
fiinrsliariim fomputfT \vii< tin- prndnctj.in of .i brallh* inrlifs to mlllirnrri.rs 
HinvMi>mn rahlo. Su^h a fah!i» was rnvntly pr«.pan'd for a rohalniif atlon rlli.nf 
fif tlH» Ma*«sarhn<ptts Coniniissifin f«»r tin* Hllnd. Tin' rUt^ut ht.s lnM-n trainrd 
tr> H'pair and rvh\\\U\ f..ri*tLfn mr atih.niatir* transndss|/»ns. lM»r tla^ only hrallfo 
ndrrnnu.fors inoniMjiati'ly availahh' tr» Inni iisiui ini'lo's. The transiidsdonH aro 
nti'asnrf'd in nwt rri* finlt'4. niilJinn'tors. 

Tlu' talilf was jirodnrpil nsinu th.. I'TSS (an IHM T^KUi f inM^.sharinc rom- 
piiftT riinnna,' a K..rfran 11 f»roi:rani. a t».|..fy|H., ptinrJn»fl p.aiHT fafn* rradrr. 
Iran^lnlur aM»l thi' P.ralllondiM^^. Thi* fahh' was I'mlnissoil {n 'V»ni'.<'oir' lirallN» 
di'Vi'loppd fnr rornpntiT pr.»4rarnnn'i' n*'.»». This hrailh* msIpui ha^^ a tun'-to.on/» 
rorr«-<pf»!hhMni» (M'tWMt.n tlif hrailli' and inkprinf rharac't«»r>!. Tito i.-Kprinf rhar- 
:o'tiTs .ir.. tliuM- UM-d in tho f-h:i rai'ti-r ASC ||. AiiiiTiMin Si.-mit.i r.i CmIi* tor 
infMrnijitiiin inti-nhanu'o i oharat tiT <r\ n^i'd in tho iauf,.i ;nid .T. tolorvpo 

ApiM'oxlnutti'ly ntji-lialf day wa>; nsorl in writlnif th»» X\ ^^tatonu.nt Fortran U 
I»roi:nrtM. loirinur thi< Unto four ndniitf^ of ofinumtiT ti?no wms tisinl to input tho 
prnu'rarn from tho foh'typo. naMpih*. tost, dolinif. anrl r M-onipih» If. 

I'MMrhtd pMpor i;ipf* \\n< iisi'fl as n htiffiT lu'twiu ri tlio ooini»!itor terminal 
ami rho MrMillofrdmss fi.r sov.tmI roas-on<. Tin* Hrst wa< In niaki» a nno*hifH» rf»M<l- 
all)*' ?h;iHti»r ^Moli ihMt laidripip hrailfo ropios; miild ho pnHlnoo.i witlmnt in- 
••iirrlr.^' tho f-nviv; ,,r addlfiMn;il fi.niputor anil torrtdtial t|fn»v In afldltion. if 
fjo'ilit:it»*d iht ■•-Jtliifc: of tlo* pri»Lfratn. ^ini-o nraiUoiuhnss tinjloif «".»iisi/lorat!nn« 
fmild lu» lianrliod ;.ri asyin-hrofMoo; porah p;ip»'r ta|>o sVsfi.rn instoad of sjn'- 
rial tUMUM.irjin.Inu' tof-hniqio's imt n-ailily a vuiljihl*- ht Kortran II Tho Isridll 
o?MhMs< .arri.iu.. rofnrn iTU* tinio \< in ;:orn»r:d noioh Innifor thati tin* tirrio ffir 
III*' tohty[io f fimputor tinio. <}\rh that rlafa W'tiipi |,.. i,Kt during' tho 
tiMn» fill' fir.Milh iiil.M-^; \< o\o«Mitiiiir a ('U. All nth**!' fntofhins nf tin. I»,ralll 
ondi.-v-^-. ovnpr fho i rol i»f paiin fnio tlon. aro ;ioiMrapli^lM'ij in lovs tinio than 
v\ ith till. toI« |yjMv 

*l'h»» rntupih-rl [irMU'r.oii w:is iiiadi'il iiOn tfo* onrapiit».r. and llf inlfiai and tlnal 
r*'!-'- UMinlM.fs- fvp.'il \u. i.rio paiTo iohiiImt por lino Thn Mndol .'i:" ASI{ tolo 

l.\p.- ua- -^t-r to fi,.. KT n„M|»' sn« h th.it if pfidoi-id iMith pmn lioil papor tapo as 
ni-ll .iv i.rifih il i r.p Afii-r iln' tir^f p:iirr Ii.-mI Lrrn rmi >.n tin- .Mfatiutor. ihi> oro! 
yf thi. [,;ipi.p i,ip,. \\;,^ h»a.|i'd ifj(i> fho tajio ro.olor ;irid ih.. Urailh iiihuNs starlfd. 
Thr f...rtnal ra(.*. Viinh v inpot tn rho l;rMil!oriO...<s: m<m< th.- HiMilh-r mtW. ut*\ th»* 
\sr\\ },\ ri'h-f\po: !!jorof..ri'. a ..ihlo .ohipf.-r ua< ii-.i| swU that tho 

« M"' r«-.ol.'r ua^ driM-n in ifs t...rn»Ml Mini|i». hm rl:f> nijtpnt sj-naN won- fod into 
fn- r..!..'\p.. iai.uf j.o k of fh.' Hr.iilh^ndH.ss- 'I'l,,. Mrail!»MNlM.s. manini; tinio was 

/;.•; 1 /;,„.". /*.M/. r.u.;i/. sM'Im' iiis N.. -j 

nil. f. •/ /..././/. r,.,u.f.it.,> ^, /{i.i///, / tnf-., s\i:iM' iiis \..s ir.,] ^ 



^lishrh \nu'^i-r f JiMii tin- Imtrihfil tiuw i hi s|»ih» of tin* tact r)i;»i tin* llniillpmbrms 

i-4'!iiMi t.M^U Uiuzvv tU'.wx \\\\U fJif ti-lt'fy|«» 'rill* loniitn;i! luttfJit.L: linif umM f.ir 
fills ftiUh- 'J"* li.»nis. hill tlh» I'MiiipiiU'r fiiin* Usfil was L!» tiiinntrs. It aI.*<o 
iMuj; ii|i|'r*i\|;,ijM»';y iliri't* hnui> h> int( ilir jH'<«>rri»iii iiUil t«» i iniio.^> flip lir^;f r'ujiy. 

Tlu- tahlf ;is |»ri»ilMiTil liy lln' i;niillt'nili.»^s is i'nil>i>ssril hii mmp sitir mily. If 
inrrriiiiirir.-il hniillr Is ih>M'ril, a >iiitalil<» t^fitrv- -Iit nUil*! !»»• ronstrurtiMl s!i«»h 
Jhal Ihi' ATll AM!»Mr»allr SlfrMura|ili :if llnwc Vn*s> i'lmlil u>c tlif ASCII fa|M»s 
\ti i m}ii»^< Ihr /.iiif i»lafi-s I'Mr \»vrs> UM'. Alti^iaiiitivfly. tin' lraiislalf»r Itt flu* prcsiMit 
MMiif .-sill- ^>>M•MI t niihl ?immI t»» <lrivt' V ta|H' tmneli !<» iu'imIium* |iaiH»r fa|ivs in 
I III- l;ra»n»'r nuU* ummI l»y flir >-fi'royra|»h. 

'MiIk ilrtai»n^tf'.t!l«»ri >Ih'Wu that \\u* M I T. Hrailh»nilH)>s, wiirti i»roirt»rly 
iiifiM"t*a''ri| wWU a firiic .shatint: rMrnpiitvr. raa pnnlurr tijatlnTaaf Ir-al tnlili's. iti 
israill*'. f»f aay inaOHmafira I ratu'lina*; tliat ran prt»«ranitiir»| into a rohiputun 

u.a.M ijvj rrf:AiM.i- UrMfUi: ruMiu nj; 'ruANsi.Aii.n Wkaiu; 2 liHSiu.i-. 

A p»rNnn wifh fypin*: sKUl-^ l)Ut with a laii.inunn knnvv l-d^rr of Hra.lii' can 
|ir.Mln<-.' a hlu'li M^J-'iiity tirade 'J Uralllo with ciisc and di>i»atr|i. nsinK tin InttT* 
afii\ r VfVn'\)\r syi^inhi. Tin* HO('i=.<.sary I'otnponcnts i»r tho .NV.strni an* : 

1 li A t lna->iiarin'j: foniniupr u Hli I n I'l'svs;; stfir»'d in it. 
A !t'li-!>|Ji' Ml- nUiW tinii- sharin^' coruinitiT Irrniinal. 

f :ii A r.rulili'tnlHiss atr;n-!n"l In tin* ti»lf!yi»'. 
It jN hut Mrriwsiry t'nr till' I'Mopalfr to U* located at \hv sann* t^lace as tin.' 
*i'rminal ;ind iiraillniilJHSH. 

i III- r»raillfnili">-' i< a liraillr |tau'o |)ritit»'r' n.<cil ti» fn'odui'i' tin* lartpuf. 
|M »| SVS'V ;» M i^-iMh oi" |)i rrsVS Mi laoiHtiiMi to iisi* tin* Hiailkunoss asoutpnt 

'i'hi* inaMTiiil ?'> Im- iu'ailtiMt is t>ptMl intit the i'onit>nti>r and stoifd in a data tih*. 
1 i.f niaM'iiid \^ t.\|HMl in al:..osf as if is wrifrcti In nornial liii^prlnl. Tin* (c|ct>pc 
tiM- iiufv ui»prr .^o a ronti- i i harat'tcr is I'Mj.iircd to tell iH^TSVS'.i wImmi to 
.■ai«it.:iizf. A HiiiL'l'* »'*|n:!l • > is typ»'d prerrdins; o;n-li word to he initial 

i-:i{'tt;ti;/.tMl. t->|w:d .si^tis iit>;'oro each Word ft- lndi<-ato tli.'it the word Is solid 
I MptMi^. Ml IS I pinn'tna! fnh i> t\ ped in dirertlx . 

AildiM'ttiial f'O-n.at enMfrt)! ihanieh-rN ar*- reipiired to tell the pro^'rani when 
|i. rtir* par:iKM*.-iph'*. wlirn tfu* t,\pi^t detiiands a rn'W lim* in starl not itt the 
r» ir pM^ufi-^'sinn ni" (t>\t. wihi=r format etinlrnj n\ nittols arr tisi'd to indicate 
hi-:idiM;:x :inil Mtlrs. 'Mit> iinis\ !i>ed \\ nd>n|s and rnmiat eiuitritls are li.stetl on n 

.Si'iii.- iraoiiiiu is !iiM'i vs;i r> Tor the t>j»i.st to h*a!'t' tiM-ii-ate and laanipniitte the 
■ln.i J.!i s III tti»- •nmpfifrr. Tills rr:iiidrm iiiu ht* acrfanplislnMl in a few Innirs 
i.si;.;^* !i..i:U;i> prtj-.i i<d l>s rlu' unif^liarinL' eirnipuh-r pe(»ph*. 

Aff« i njp!C Iiif is (Tfiili'd. prnnfread and r(ar»» fed if neeossaiy. tin' roni* 
I> itfi- iN ?,aii i>> ;i si{i.:ii> t>prti in (->>n]niatid to pri>dt]ri> rtic lirMliie. 'rta* eonitaiter 
H'.ins!;i:."^ tin- M,M{riiai afjd will eitlj» r ^h^r^• flu* llrailU* !•» pr»Miirci' taultiple 
< •<|i;»-^ or rill- (-'>ii>put (T ii>.;[0'dia:ely iiuttttit the Kr.'iille tn proUure only laie 

I his rss.,., »i.dl> tin- s> s!|.ni n.si'd at the .\aii».iiiil Uiaille iMa^s and d»'nnin- 
.rfil ?lit If Mil .|;n,uar\ :\\. P.»T«. 
This IhMT.ii M\ 1 IWaill'' S.s.sfrni js iir>iu'n«4| |n lir UNej| \u plae«-s where skilled 
• I ai.-ritlMT- O'lt laailuhlp, su-ii as in a piil)lir >t'liuii| systn.' with a 
!• \' I'hhd >i '.i|« nis » {ii.i!|i'ti. li ran alsu ju- iix-tl iit mii au'»-iH > eii\ irnnaifnt to 

• r .« .1 \} \>tiiiL: sUiiiiMj i rMnsfrii«'rs nr in frn* ihrrn fr^ni tlii* rrlatively 

-ii:.p;i' ii*i ;• ji> <ir;nh' 'J inaillr ti. lum't* >p» ria li/eil Hraille whi« li »> ni"n denmnd* 
II:. c » -i : ill ! V II 

/■•■»•...-.' I i'..if.h I'.,. I. r .H?. . . s M.iM- ihsN.. J. I r.»7n 

I:-.- l:-!--" •■ I.-;. \ II : i-.f I I. .ir.l.'l i! I v ■ Im-:. f i f . .'■ i I H Jlj <t'»'»'t J'ri»t 1 1« P 
s ' • ' \J . !: i., : .1- ! I . . . It-..} ' 1.... ..j' I j. • -m;. . ? >..;, I M ■ ? . rl.tl f.ir Hi'- laihtl 

V \ ! ; ♦! : » J- 1 1 iT" 

«• \h ■ -f. I'n|vS> IK \ l'..r'.i;.i'- I ■rti»:r:i m fup iiriuli- II i.raini- 
I ■ ■ . • • :. M i I IC! . \I M: Jl J-». \|, ■. I I. I 
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^Sl^ UUMU. KUm)s^ 'JV.HMi.NAI. 

I'.ilHtatuatii'h : 

I'or iriili;»l caiiltiil nf rollMVViny Uunl. 
. for all rapitalK nt follnuiiiK ^\«^rll. 
linUf's uSfiit't M 1'i'V f : 

TinhM'-rrriH' ) ln»i'i»n» iwicli wnni for oim». iwn or Www wonts. 

Two Tiiul»M'^('i»n'S lii'ton* rotir or tnori' wnhl iralirs. ami 

• Mil' inii|i'r'^*'^»r«' iM'inro lasi wio'd, 

onliM'iny: f rarity. raplTals. At-tM'nf. Ih-lliU'alor, 
l*ori'»» |ii»>^iMi' llifual t tuil rarrjMii ; bi't'nrt' aial at'liT lt»th'r>. 
I'n'Vi'iif nr.! r act ion ; ,</ u iUtin !1m' h»tti*r> fft Ih» cniif i mcUmI. 

' may Im* n^fil tnp huth Ift! aiitl v'wiUl W on ijutiti'v wiihiii a <|iH>r*' H irM'il. 
S" t»ir lot'i (l«>iiiiii» ipitirc wiilitii .'I ipiotf, 
s ic \'nv ri^ht flnnhh> t|nnt(> vvitliin a (|uoti*. 

S' fur \UUvV n\H*\\\l\i£ ilUntl'. 

s'li fur \uin*v i'io>iiim[uot»'. 
AiTciii Mark: |<Sliill M) TTV 11. 0, o. \ Kt'> piiiu'h ).• 
lino-kofs : 

< for a loff hrarki't 1 

: • ff»r a riulit h.m'kot ]. 
Shorr. S;. llaMi* Sjmi : .tSV. 
I.oiiu' S.vllaMr Si«ii : Sl,V. 
Kiul nf I'lH'f ry Knta sIkii : 
• 'ai'siira Slyii : SCS, 

Null SyinlHils; S/ Nail rt»|ilari'iin»nt syialM)! ;:fnt'rally iisnl !»i prevent t'onirat'tloji. 
Fi*nvil Itlaiiks: si 5. 
'rcniiitiatjnii Synilinl: ST. 
I'ara^raph : J^T. 

r^kip Multii \,\\\v ; .SSJniih <LI <li;:lt>i -t- lUaiik i skip ih}. 
Ni'sv I'j.yr: s|m;. 
Tah.s : 

( )iu» fal» .STAuuh J start at position nn », 
Mnltiplo 5SS*r A liia I. liii i <i»t tab lu nt ])osition nn). 
1. f«)r lofr Jnsliliriititiii. U fnr riulit Jostilicatinn. 
I > fnr (li'f'liual ju^titlontimi. 
:f^:iu\ iH'fnri' istcli ir<'ni lo Ih* talailati-d. 
'lif!('< : 

.<'rLS lH»fnn'. ami J^TIil! aflor oarli litir pnuliM t's ci'ni frril titli* dU vArh iiiuri* 
biTi'd pa««». 
Ihadiiii: : 

SUDS, iH'fnn* and 

SHI HI. afl«'r f»»r r<*iot'riMl liiit> headings 
I'tH'try : 

Sl'TVS. lii fiM'p anti 

sr'fVi:. aitri* all p.M'iry toxt. 
Urf;il liiMilp.: 

.vni "|*:i;ili|irrih| |'i>r I ri»d*'^". 

Alli'U^- infliviflual luailti* tflls tr» lie iopnttMl. 

Arraiiu'cnti'tit tt'>i 1 lo. dnt 'j 'jn. tP;t:i 40. 

fhit t I. ilot Ti 'J. >l<a <i \ 
Cmupint r fliioll*' Ni'PMww will print I nidt-* rarh r»'pn"irnfiMl by «rapliir \ in 

I hi' »'nMi|»nfi'r I'railb" rnj|i. i ASrn tn (inc ri'li 1 
I .tttfr Siu'h i 

aa«l NSi'tH'l* i- 'i^i»<| tu tuia s»*|l'«brtkintr ntV i »i-)ih«s'i!or is * irirrMulb'V. 
Sliifr N ) MI) '1*1 ^■, nr 1 vi-ri baiM Ki'\ piinrh. 



•T- ..t.'.!l;r fi.i III .■.i;lr..J t.li k«\f'Mi-'» li.iia \\ lU !»':lii'!r .itij .frik«-. 

it :, it.. I I,, ^ , h. fi.r.- r. «. I'll. J rii'- ^!m1' I'-.h. !i \ i'0«» j.l n-.- k. \|.Mii. h f.. 

ii'P!.» 1 1.. {...•; . i. .1 .■ I ',1- NhO' I'm.'). }. I . \ •»•,»!! <); V - :n- r-u K 
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I »»r srVfC'il vv#'<'ks SAMlM' f i:iuslaf**tl intn nnilllr, it pMrtiwit »»f flir itrus 
>lui'irs lari'tr I li\ fhi- liaiMl l*ri'>> Jah rnafional win. i'lii' ifsulfnm 

iSliitll*' I \H ji*. j|i>f riliiiii'ij ti» Hi vrliil IiImmI |i( »t]ili' I'lnsi- t»t Htc < 'riiltT. Thnmuli 

|ii Mil' Witi'M M wiihlnw \i-vy <llf!Vi'»iii \'i'*iUi Hii' mif iiorrriiillN ;ivMilal»l<' In flifin. 
*fln' iii'\\> ill ili'prii ii\;Mi;ihlr to Mm'Iii wlnn tlti'.\ tli'.slri'U i! atitl ill a furru 
Uii-N »tiiihl . iilii-r .-iiiiH tir I'Xiiiiiirii* in ih'liiil itl (ln'ir inhvi'iiifiin*. 

'I ftl^ lias Iii i n (liii.r llir»»ui;ii tltr }tt l!i i\\n\ » tHit'fi M i»r ri'Jrf. .1 I'. Urililjrs. U. S. 
M.il"! IK. ii. li. r»»liiii«^!ti nl Ihr Klri*! imHic .S.v^h'iu^ 1 ,M ht iruf i »r\ m| Mm* Jllri-trifnl 
I 'uuHaTrifi-i l»»'|/;iMin»nl nf M l.'i*. A rj*| wiw si-rvirr Ti Irvrl jtam- laintrr aiul 
r»'if»'i"l»Tatt.r \\u< availalO** J'tr ilh-ii* n.-r im a pr»»jii*i il>Slt Tnl Hu n|m»iisiu'i'iI 
tf\ Dm- \ni»MMt ait \»-\\ -jia jHT riii«ll>i|H'r< A-^-'ndaf lull. 

Till- I'liMiiir wa- ppMiiin *! Iiv ilir M.I.T. r.ralllrnifiii^s ■ «'qiij)«)M d with ;i 'I'rh't.vin* 
'I raii'iai"!' • ami drivt-a Uy ihi- i»a|iri' ra|M- \\\\U \i \va.- jaujdirU mi \\w \ V\ \v\\vr- 

'ri{«* }«a-:r jiriiitfT ni' iljf TIM w ir'i» si'i'viff ha> a Miaxiiania Ilia* IrMylh nl' T'J 
* a.tr ii hT'* \Miili' fill' liiif li'huMi nf \\w T.i alilrailiMs^ is ii-llv. TIm' UialllMMjlMiss 
lia« an anftanaiir liin* rfanin- "^tirh fliat \\li»'ii \ h* .'i^^ili rrll l> rmhnsNtMl. iIm- 
paji»*r af|\aa»i'f| aial fin* rairiai^^* ri'fnria'il »ail' narth n-ady hi I'lalMiss iIm' 
^ai-ri'iMlin,: rliara* !»'r al »h»' ln';;lMi;lim nf Ua* ta'> .jni'. Wlifi I la* dill'Mi'i'ia'*' in litM* 
Jrnu'h .ihn»»>f i-\it\ inUjirini Iha* is i-mhussf .»ii \\\n nrallh- liiu's, snrarflna'*^ 
ifinw TIm- \v«.nl a! 'In- mil mI' iIm- !li\st Uralllr litif will In- i(i\-aii'i{ ■ iliii rarll.v in 
aiijiMsf i»\i«r.v ra^-. A »»;nipU' nintliiii armn wa.n insfalli-il tiri rlu- i;raillianl"iNS surh 
ihaf ilif ht'\f '-jiMi i' alti'i' \ ti'lls have Ihtu rnai»»^^iMl raU'^f.'^ a iai'riaui» ii'liii'ii 
t'»'iariiaii»! lt> hr ;:riifr;it»M|. iiMinln'r N wa*- srI In i-rlls lait ran hi» rliaiiu'^l 
»t\ Ilic f i»ral runur I \n lis rrlN. 

'I'ijf f-;itri.f I'i MMMt tnntMiaial tn-; rd nirfcmif ly hy thr win* ^I'l'vin* paui* 
priiitiT :inil Mm- f'.r'jtiilfnilMiss. Titf win- M-rvirf pauc piinh-r i'arri:i>:*' n'Miin titm- 
laaiiii il'ir^ nnf ailviinn- fhw pa)ii*r, unl.\ rciiirns tla- i'Mi'rla.;r \ti Wiv flr>! prinfiiiu 
ltH-ati*.n It rniaii i'- a -i p.'iraii' cniiiniantl hi ailvaia i- I la* pap*M'. TIm' nialliria- 
Jtiiss ttJMiN tl;i- r;nTi:i^i' i*'nM M t naiMjanil a^ a iifW !inr runinmi! : rrlarns tla* 
» ;i rri.iili' iiiiil aih .tui i-^ f In- |i;»p«'l* 

Tl-.f-r f\v.. iliih-i'i'in pi'filia r a Itniiilr pjiui- wifit an nnusaal I'MriaaL Karh 
liar -tj' 'i.Kiirihi iM-naiM- ;t i:rnap u|' iwn i.r ilirrr P.i'ailli' linr< srparaird l»y a 
i»!.i.MU !ia»' T\i\^ '»l;inlx liar « an 1"' t|rlrir(i li> nintiit's iuu' ilir Hi'aillrailn'^>. li» ri'«piirr 

:i In.r !rt-ii I tin.a..'} h'l .illrrrMTV rNfririMl r;M*li;iur rrfurM rornnilMni- 'I'llr UrailU' 
' "»lif H. la*^ ;ii li.^^ Ilr* p:r-fr lifu"* A iinr I'rn! ri»aiili'r laiMtifirnl inli siaiiliil* In 

! rrji f'luinti r t i.ijM III- Mthli'd |i» *.tat'l a im u p.iLii- atlrr ••\ri'_\ LTi linr^ nf HiJiillr 
"1 lir I i'p»'r!'r»r;i itii' w.i*- ripi'i'jitnl h ila\, tvit\\i fiir Iuiji' liSJ, prrsnnia-I arri\i*il 
f'-r \\'»ri% anni Mn- r«ill irf pjipn- ijipi- I'j.cMnn t'*'i l w a > r\li."ius!r»l, ;:rni'rall\ al"»nt 
."i i|..!;r^ 'I'lii' f.ipr W.I* fhrn ran »'a thr iN>tiiiiici{ | Jriiillrrulitf^K ripilppril with fhi- 
^^^ f r;iMs|:jf»»i" Tin- HraiilrniKii^'* ranniiu: tirar I'nr a ruli lif j»;iprr fapr wax 
.iliMiit I.. Jill's A f>pii al rim pHMlurrd appr<i\iaiaN'l> 'J' ■<» p;i uf r.i'aillr. 

MasHu: Pi'mi t ims av |n>*rsvs III am» i\iy, |{it.\ii.!.i.MHi»ss 
*l Itr Kr.iillrnil.ti--. .'anil Ih»'|'SVS III »"iaMaa!i"ii iia-* l'»»'n !»» prmlnrr 

-•^itil \"liUi:i - tiT li!i.r;ir\ |.r;nl|i. Ilvjui.plr- I.r fills i|sjt;;i- :irr "III I la lIxlU'ss", 

IKS l*»il.ii--:i! j:*, Tl»s tT \ . .ii.ij Ths :t'J. This . Miiihin.-i ( it-n ha*» hn-n )i>vt\ 
pi' fpa .' ill tif.iiih. a p"rin "In M» ai"ri;iiii" hy I'li'tlrrii k Silvri*. 

'i-ri':i!i.r-- i.t' III!- riiiiijiin:i!itin is ia»' liiiiiinl 'ri iih-rai'V nr pa! laalri-jals 
' ah A -i-ii»-- ^'!' nili* ;iffu;M'i.tI taMr- Ihm* iirm pr'-iln-ril asjriu' thr PiralN' 
III. I... v.. |M>'i•S^S 111 .imI r-.Hip'|I»T .;rlu r;jh-«| iMpill inafrfli!. 'VUr |«»TSVS lit 

I- . fi'v ..pfi..i» \\:is ijx.a r.. i.Mmiii rlir *h sii',.,| iir.iiiji. jinr t''»riaat. i.r. rarti liar 
■ ■f Ht. ii.l.piifif i.il.li. v!;»r!i»i ;jf fhf h^n ia;ir;;in uf thi» hraillr aial tin- 

;.ri iMi' . . II! ;iv'|:ll .'il. ltlii-:ir»' '? lali -li f in| ;; ^p;;. «'s 

I. . I .1*...,. I /' ...ij, I I.t.}. I'. . \ I ( .1 ■ 'j I iH \ 

/■■t..// //,;...,; I., htht' I H'tiff..r,l /••f,»,i/.Aif(i,j>. - Il v. :.>;.ii.''lif ..' .1 (llk'li S|..-..| ttriilM^T 
». • f. • I; I 1 i \ r.. | -.. ..I I . f M.,t. :i t,,r ilii- inia.!." 

^ \ I I II ^. t • J I t-t7i' 

/.:'...».»... /<,.!,//.. S M'l H ■ 'ril.^N. II 

•• • } I'm ;...rMM-it i.f /»• /**/rii»i»,s \1i ImitsYS III tii'i 111.' l:r;di;.-ni 
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tniumi rniiirni rhn Ml I'liT** \'*^v tlu» |MH'try litiM t'»»iitrii| urn- iiit-hMh't] ;is liu-nil- 
itt lUv \''t\rtVi\u fnnnai si atiMuiMits. 'Vr\\ u\i\\vv\i\\ fnv Mh' titlv niul ln ;»<IIiu*^ l onhl 
Im' ui»lMMJlfiM| tlir Hm* nT in \hv I'liniuit st;ilMiu*nt?' : hnWfviT ill rhi^ 

r.tsM iIh* fH'iiiliim> \\t»ri» iliMu* ^fjui u^'ma |i{iiii-ln-tl |ui|M-r 

Tlif IiimI.v i»r tlif t;il»li»> wrfr I nili^ili 1 r*l l»y iMiTSYS ill mihI ^tnwtl in lln« ciini' 
l»»iii«r tll>k UU'>. TUr fullowiiitf <t»*|>s wrn* jM-rrnrtiu'ii lu linijllp nut ilii* !;il»U»: 
Uiili {)»»• f;il»»* rtNidfr t»» pl;M'i' ilir lifjidini; :iiiil i»}iCt» hiniilHT uii lln« pim-. thru tin* 
riM|nii-r<| fiHirilHT i»r llnt'N »»r Ihr liil^lr \\\*vr H'Uil <»U! I'rnfn lhiM*i«nj|ni!i'r, rlii* hr.Hl- 
\U'fi pliM'tMl fin flu* iM*\t pauf. tin* mpiirrd miniluTni' linrs I'tir flu nfM pniif witi' 
n»ni| HUf rr»'nj \Ur I'nnipMP'r. fti\ until thr iMitifr t:ilili» was irntl niii. With ><iMn* 
nilfinr I'hanui'"^ in ilir liatnilinu tit Irs iIh> fntln* «iptT;itl(»n can l>t- (Inni« autM" 
nialiiMlly. A pinu'liril pnprr tj:|»i' j-npy "J' tahb's w:i> alvn mad** ri»r rniun* 
rc'fiTi-rn-r and mnltlpU* rn|>ii's if tli'siri'd. 
Tht* i-nnijiiitrr ;;rn»'rati»»n nt* iln* liilinlai* iiiMfrrial rrlirvfil a typist nf thr lasU 
Inputting tin* inatcrlal intn i)a* niniputrr or a htMlllist niannally pnidurlnu 

nn«« Ml' fh-.' umtind riilrs ilnrlriu' thr drVflnpnu'iii «d* |)n1'SVS III was thai 
it shtttiUl hiM-.'ipiihh' ni* prudni'iim nny typi* "f hrallli* when siiitahh' input nailcrial 
is pr»»viili'd. it wa.-* !isNunn'd that ii snilahh* jaM'-prnrrsstu* prnm-Min naild hr w rit- 
iiMi \n prrividi* appi'npriati' Input joatrrlnl to DU'l'SYS III tij pnnpn*** inafhiMaa- 
• lifal hrailh'. Tiirn* t-xi^ts a sysli'in nf tal»s ntnl tah I'nntrnl fnr tabular malarial 

with rarh hrailh' lin»» Ifss than tin* l»ralllr pairr wlrlth nr piudry rnrnjat for ii>r 
Willi niMtiTuil rnntainin^r h>nm»r linrs. Ffir rxainph' a snitahh* pn'-proriNsnr ri\u 
h<* written t>> taki* a slniph* suitahlo input lUc ami rnnvcrt tht* tilo into form that 
iMi'i'sVs III will tliM!) transhitr intn iniitln«naM i<al liralUr. 

V*tv tahniar material fluTr arr two options prrsmtly ;ivnllMhh* with iMiTsVS 
III. If th(> tahh> linr-lrtuMh 1^ ]i*ss thati the hrailln Mnr-lcnKth tlicn thr MoTSVS 
til sysr»«Hj of tjihs (-an Ih» u<«*(I. If tin* lliu* \< l'»nk'»*r. tln«n tin* portry format 
shiiuhl u<i'd. 

Itrallh' rn]tU'K nf T]>^ #1. TI)S. #2, and *'hi Mrinnriam" ar»' availahh* on 
rffpu'st fronj tlii' SAKPr'. * 

AriMIMUX VI - -|il{.\!t.l.KM!U)SS!:s IN T'SI" 

0.1 SfU^ory Aids Mvaliialion ami iM'Vchipna^nt ('rntrr fSAKHr^ : Serial No. 
In (pi-ofniyppi. JiiiH' r»p-Miiy Tu; Serial \o. L'T I. May To pn'sriit. 

n.U SAKIX*- SiM-i:il No. 'Jt^-Ll'. l\*h. Tu Jiujr 71; Srri;rl \... Is, dina' 71 -Sppt 
71 : Si-ri;il .\o. 'JH LI*. Sfpt. 71-pri'srnl, 

1 Mass c'linmil^sif t?i t'«>r IIim MHiuI (M(*pii. l>o|a. of 'rrMtispdrial inn. hr. .loim 
Morrison: SiTirU \it. 11 l^.-in. ^^^■l. *!!> Nnv. 7n : SiTi.-il \m i:*,. \nv. To pnvsnii 

J. I'rrl;lns Srltm.!. rrouiMMiininu' < *oiirst» : .^.-rial N". Ili. I 'oh. 7n piTsi-nt 

'\ M<*M. WWLP. SprihL'Ilrhl. Piilil raimlo: ,^iMi:il \.i L':j. nousuirr, .M;i\ 71 - 
urt 71: \Vra'f i*-ti*r Piil.\ riM-iMijr;il Instimio. Pliilip II.-ill <<'li»'ni. MI. hliSi: 
Si riil \«. 'JL*. ASt'Il. Si'jti 7:! prrsrur. 

! M<'|{. Ili>niv\ wtdl. Alan nowniriL': Srri;il Nk 'Jii. Immh. .hun* 71 Sopi. 7| : 
Sonni Nn. 'J I. Inirriiiorrirs. Si pi. 71 Auu 7-; Ihaii'.v wrll. Auu 71* pi'i'M^nt 

1.1 Mrr. \ati«'lial Hniilh* Prrs^. I irnpai' • r;if ion ■ StTijil \n. -jn. 1m;iIi. S»'pl. 71-^ 
Jun»« 7'i 

rnj\'»M'sif\ iif M inii»Oi;i. I»«in Kf«»{irn;:: SimI.-iI NK 'J** i. Hri.71 pnsiMit 
i »; Url^Nd linuinr l»ivi-i»»n. KmIN Uu\.-... T. Ilii k-.: \f.. I, Marrh 7*J • 

pn-^t-nt 

7. .Ml*r. Inii'rn.jj l^•^oMlll• SiT\i' f. I.iiili* Kih-u. .XiUun^:!*.. A;\rk ^li-sp;ohh n ; 
S«-;-i:il Nfi. h»Mn, .\pril 7J [»rrsi-Mf. 

*^ MIT. MITKI!. I »»"iiiin'ai:i! nai Si'ri.ij \m 1!». h..jn. .hil> 7'J prr-pnt. 

I*. Mrr. Ark:nis:i- l-ai! rijii i^.tv ihr P.lind. Tr.-iiniiiu': Sni:il No. \7t, !ii;in. 
<i pJ. 7'J pir^i-nt 

i»» Prrui Sl:ir»* rniv»Msit\ . UnM;rlil \h.i'fi»rd: Si ri.il \.i j:s. |*i.|i. 7:i |ir»'srnT. 



I !i,r i;o-'r\» n i: A I \<tim: Pvnki. Miti.u 

An I'liM ii ir;i I |»:inol Mn'tt-r h.is l»roii dt si n-d for a liiiiid ii«or. Tho nirti-r f^a* 
Mir»'s • in'»\.iMi' f.'oiM.r! indi»";iioi- with •■••iilo. rmdihlo indi«':i!ioii nf rnin 
• idrlin- IhIw»<'|} f;nfii:r| .Mul j Iniira h .ind i-iUiph't*' isii|:i! injr hitlh rliM-- 

t ri« .ill^ t.nf I I.I Hy l»i't i-i^n M ir nn ' ' J Up - \ • u»oM» :i nd I In- r»":id»»ui . 





'I'fn' itu'lrr list's .It: AIM mumIcI .".TIK I'oiripMrk II rontrullor wliosf* hiixic umw- 

iu-low Him m'I pi)int jnt.iU'^MtM'iii I K»»r tnlihtf ili'itmiisi r;i t inn n tlO' srmiMMit 

iilnl fii rm-tii Jiti »':jsil> frll imlfli llMTy hUti linlcti h;l«< MJ) ntUllI ioHiU 
ni:irU.i A h-ur N u-i'il lo jlrii rniiiif Him M'»;r»*<'MM hi ■•t* tin* Itn'iilitut nf tlir viN)l;il 
ihiiii nliii'. Mini ! itp inr.'tt iiiti t*r)lii>M>t {tttiitt MdJusfnM-iif Icvrr. 

I'm r»';nl Mm* ni\'\vv. n niniiit'iit ;i ry swirrh is Im-M < IdsimI. .•m ! iviit I uu: flu* :nidil»h' 
iiiilii JiMM'. If U'l sMuml lii-iinL si.| {iMint U'm-v jiu»\ril cluun sr.-ili' tintil ;i 
li'iii' iijilii ;ilt'N in»-l»T rldsiij'i' 'I*ln' <r\ |n»inl Irvri* is iIm'Ii j-ni't'l'iitly mljusti'il fur 

IIm' r\:H t ptijiil dl' lln- Irl.iy l insifiM. juisilicili .if (he srt Jiuihl ;i*\pr is (ItiWM 

Mjtlr wliiMi ilu' n'.nliii;: .yi lf is iuifintrtl. lln* hmc u-lh Hie rr;ul*T 1«> mi»\M' up 

A «l»'liii»Ji>l I ;} f i- 'ri p:ii'KMi'i' Iim- \>rr\\ ."I v^i-nihlrti W^'WlM' \i 'JlMi liii<-rii;rinp lllrti'r. ;l 
:i:i-h'r ftuM'riii Minr<t'. i\]u\ :i M;iIlti!-\- S«iii:il<'i! Ms iIim \tn\i' urnrrMlnr. I!sp«'ri- 
t'.iMits wilh M lijithl >uli.ijMr h.is shuwii ili:it m rui'Mrics cif 'J'; t-aii In* uiMiiiiirtl. 

Tll»« p.M U.lirr is T) V N \ PJ il|r|ir> .IImI JlNiUir«'> A<' iHJW'l-r 1i» cipiTMlO. I'l'iivislnu 

iiii liuhMl fur an »'Sf»*iii;rl ■ in rriU sniirir 1h' !mi'.i sium'O l»y tin* iiU'tiT. 



Mm'i: \-\uy SihiwiN*. Tamii.i: Si-ajj: Bklow Si.t Point I.K.vr.u 



r»in.('n\i MiiiMi.jit A Ml. Ill; Wmi a Uumm.i Display 

\ ilu'i'.il i«l»M'! l i.-Ml p.-lliri IluMi-r h:i^ In-i-ll tlrVj^i-il fitr tlif U^IT. Il U»*('< a 

• ••tiitii' r<-i:i ]!>' ;i \ a ihtlilr iliu'it :il pnin'l inrlcr :itii] ;\ }>r:iiili' di^phix' id p:iriilh>l 
■wjli iiniin-rii- tli^pl.i\ .it" Mil' iiM-lrr. With llii-* iinif tin* mmn'r-ii- ilalii ilis 
Ix.tli M^M:il]\ ainj in iirailh'. !t i^^ il}u:jt:il i-ipii\ali'iil ut' Iln' I'llrt'itH- 



Tln' iin-iiM' is ah Aiial-ui'* ■' .M'mIi'I A \ *J.':;'J Miuil.il I'aHt-l MrtiT. This: Mitit \\n< 
'mi!}i '■ \i \ i»- ' ujf »\\ lalH-Mini Mi"l> i|ijiiar> J'tuh-ij I)i-ii}i,a!i Imiic mjipiils. 'l*hi'>r 
'■■'j;'- "ii'j.ii! ^ »l IM vt' ;i !"i»iir r»'11 iiiiiMi-rii" l»i :iillt' (lispl.iN. i i'll "t' IIm* t!i-play 

Ii.i^ lii'ir il-iN. ]\u' ii.p I'liiir il'ii^ 'it" lln- i-iMilh' !lii»s,. ia'«*»'^>'ary to «lispla>- 

tti>> iliLa:-^- ('llii^ ( Id nl' lir-.iillc niiipii! tl-u'^ ii>ii li.iVi* Hit* nniiilicr siun, tint 

.1 ■ •■! i f ii'i"n .a lii-h I I > i r;i I icir i ir.: Iln* iiiJiiilna* J h i i - a M Ik- i nt '»ri 'V:\ t i-jI. i 

Tlt«' I'lMili'- ' tlliii»-ii^i»aiv .ii'f tli-r^i. :i>l<>pii-() l.> ih.* \A<' nial m-imI in lln* 
I'l-rKiii^ II r;i ilii-w ritiT * -mil tin* I 'a;i j I U-inlti Thr ri'<nlliii*j ItmiH** i*harar!<'r 
I III- l»rail!i' '-Imi :nli'ri ir^ with wliiili a Miml ii^ta' is ralriili:n* »'\irpt that 
I in. Ta' Mil- -ai!-l*ai »• i n^H'ail t.f paiM-r. 

'I'ln- Ii|*;iini' ili-^J'I.IV rtaiijiii-^ril ti|* ninipili'^ I'mHi i -nil t :i i I li M U I W'h im-IN. It i^: 

I--- :ii v ti' inaiv*' final ti-ll iiiihIiiI»'^ :i< I la- «<iiiali«-<l ^nliMiniiN with adfipiatr 



\| .» ! . ■ Ml.. » M, I II. laiill. lj la I :?'. I'l.f iii/l' «' I*. I?:. I \tt lM- M-.l'l \\ 

, :.■ \t. • . I "..r,. \\ , I-. 'a \} , . I'lV t 

J- ■■■ ri.-a- a-'. i:«-i.|ui.,' Mji.i-.i: :..r th- \'A\u-l ■!..! \*|..i.i)lv Il.iMil! 
\ • ■ \ - . -.'!' .»:..•. r.. i: !..,■ K.-- i • - v. M :i./ I !.. n' = !i ! ■»:.! !'li \ ■ |. .lU 

n ■■. 1 .- •.. f \. V \ ... I i-iTi . 

' i\ -A- {■•. r. I-. ■■■! .■ 1;!m.-1 W ■:. I -.^v!. m 




« 





rlmractiTistii'K and ^^uinrii-ntly ltii;li Miahiliiy an* T/lt] iurU in lUanii^fcr This 
nlloHs \hv sdlriioi^ls to iJtMitJtnl on inoh oontiTs which Is t\vir»« tlic pitrh nf 
srundard hrailh* evils. SnmlltT snu-unids i-onu] b»» iisimI hul \Unsv availahh* Iiavc 
not (l(*niun.strat»'Jl siitMi^ii«ntl.v hiirh rrliahflirv for rliis u^m, Thvsv mudUlf.s vnu thon 
bo st;u?k»Ml tu fonn a lini* fif hraillc of any dM^inul Ifn^tli. 




Tho unit (onsists of a iwml nv pin «nide that positions tI»o pins in tla* hraillo 
matrix. Ka<'h pin pn>trmiiN rhrouKl. tin* h4'a»l sn»*h that if lau b»» folt wUvm \t< 
twrespoiHlinu' sf»l(?noid is i^nor^imJ. This Im»:uI stni. ttirp alsn miitains springs 
that hi)hl (hiwn tho intliviilaal pins whru lh»» assiH'iahM! solfooid js out »'mT;;i/»'d 
liio hwid Is attached to a soU»noi<I fniau* i.f main snppnrt. Kai*h pin is conin'e'fcd 
to f.r crinrrollod hy a h^vi-r that siTws as a n.nnoHine linl< witli its aiipmpriafo 
solrmad. Uwsv Ivwvs aro amm/cd in hiy-rs to pn^wnt rui-rhaniral intrrforonro 

I hi* head can als«» contain latch arranircniont for luihllnu' Ma- hraillc p-ittorn 
witlinut t*xpoiidinu powvr in tho main solonoiils. 'Hic latdi can ho controlled hv 
cither two suhMudds. i.i.. nrio sidon«>id for each cell, or a sinu'lo .snh«n»>hl for the 
two colls f)f thr rnodnlc. 

The driver rircnits for oach cell consist of 4 Darllnu'ton transi.;tor.s and I 
m euraied ..jrcints f The cod.» fmm the Analo-ic Meter is converted 

into he braille codo by the U'\r There is alsn linlndcd a strobe circnit that 
permits the rell to 1,- turned on or nfT by an external swlich snch that the cell 
nm he encr^Mzed only \vhi*n bein« read and can l»e oH'ar ntla-r times. 

M\. i *law>ori ^ 

(*i.A\vsnN. 'rimnk' you airain, .Mr. Cliairnian. ]t is a i,r!\ ile^.r,. to 
listen to this. My intorost lias luvn in the last several voars <lirecte(| to 
those snlijoftiMl to sei/nros. •riHoni»li Kodoral part i»M|>at ion, we havo 
now seen a l)iyal<rlironirli arol tho e|,.ci noii.* i ri^';L2vrintr of a tlovire that 
-i\v> a warnin;i- thai rn.iy he snhjcd to sei/niv-. prior to the time ono 
ocrnis. .\t that rnotiient, thoy will In- ahio to phn-e thmiselvos hi a hosi- 
tion wloMvhy tlo'V will not »|o injnry to th»*jnse| vos. 

It IS very olcinontary hut Mill \ erv importatrt to ihi> peo[)lo afllirted 
with tho- ' physicnl ami rnonlal ronilitions. 

So I ;Mn thr illo«| wit h tho a»l\ ontrirr yoti hase i*rjira;roi| upon, heeaiiso 
this is w'l; I it ain«iiint< to. \\*e will *prnh:ih|\ no\ or ovoroona these 
allliclinns ewpt lln-oOLlh the onnihinnl eihot- of toolino|o;;s atol 

inoflicirn*. 

My purpose hotv aL'-ain i- to intrn^luce •« foM-tiiucnt of luiin-. Dr. 
•fames Ijeswirk. H,. is tlitiwtor nf thr Uohaluhiat ion KuLrihoerint 
( 'outer in I h>u rn*\ . ( 'alif. 
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\\v ItJivi* iltmr a Itil of tliiii^^s in Ddwiu'v. TUiw is Jilsn wlu'iv lln^ 
AjMillo ishiiilt l>y NASA, llr is a iVIlow M»ah*iit, 1 iiiuli'istuiul. Dr. 
Mann wliuin vtm liavi^ iiM heanl. friMjiH'Utly rross pat lis in 

.sitnaliotis til* lliis natiirt*. 

Ilr iMM'anii' a pn>f»»sst>r t>f fonmiliniiy iiuuliral la'altli ami na-ilH'iiu' 
at rS(\ worked Ioi'IIh' Naiitmal Arailrniy of Sri»Min» KI<M*trioal Kn^i- 
ih»ri's. Sn it is a piM'siaial |>rivilr;r<« ftM' ww as his ( 'oiiLMH'ssman to in- 
tnulnct* ti> you, Mr. Cliairnian ami this aiulii'iif**, Mr. .lanirs IJi^swirU, 

STATEMENT OF DR. JAMES B. KESWICK. DIRECTOR. REHABIL- 
ITATION ENGINEERING CENTER, DOWNEY, CALIF. 

l>r, l%f:s\vn*K, Thank ynii wry nnirh. , , 

Mr. Chainnaii ami \\v. Clawson. wv havi» t\vt» nr ilnri' physicians 
sittiniT with two f>i' iImim' rntrimMTs, n^pivsnitin;: iiu» (M>lialM)rai ion of 
s<*iriiiT and miMlirinr in tlu'si* lu»ai'in;jfs. 

I h:\\v a i'n\\\Av i)f ih'vii'r- I wiMihl liki' iMvxInhii to ytni. Hut Inst, 
in niv prrpaivd statfim»ii» I imMiliiuinl a projcft wlm-h iinpivsH'il \\\v 
vrrv'inurh at the (Jnu'p' Wa-^liinirlon riiiviM'sity. hi'inir I'arrird on liy 
Thianas K. .^hwarhs. lie ttM»k -JT hiLdi-lrwl spinal iiiinnMl paliiMits 
who inoMlv. l>y and iai'^^'. stay at home inn.si of tln^ir lives. Ity the 
applii-atiiMi of liTloioloiry and t'raininL'. !u* has niadr t hi's»» people indi'« 
.wmlrnt ror.trihntnrs ti> thi' L'ros- nalinnal pnalnrt nf th(» ronntry. lie 
ralrnlaii'd a hiMirtil ratio, thr hriii'tits ovrr a fiv*-y»'ar pi-ritaL 
dividt'tl hv Ihrrost art ually siM*nt in I his t lainih J and for iMpnpinrnt . 
It ranirrd' fiuin in 'I hr fi)unfry and tla» <in\tMnnHMU ;.M't ha<-k 
fur i*v<-i V ilnllar sprnf. 'l la'Sf afv Veal «'a-fi-. Tlirv air in hnsinrss 
nnw and an- nui milv iihli« to stii vixr a ruinp*'! it ivc rrumanv. lail wv 
i-an iradilv ap|HV4'iah« tin* dillVniifr it inaUrs in ihrir psyrlioluiriral 
wfll lMMiiu. IJalliiT ilian hfim^ tlrprndcnl on sorial mtvici's to sustain 
thrill. llu»v ar<- ahic to lUi this on tht'ir t>\vii. 

•|*h*- s,v(iim1 i>t»iiil I want tu inak*' is thai I hr .surir>M»s at ( h'oryv 
Washintrtnii show it can U- tloiic ftu liT handi«*apprd pcnph-. Hut to la* 
.d.lr to sr! \». Ihi* inilliniis nf ^iifli pci -nps ihroujrhonl I he Nation is 
a irn-al I'halh'iitrc to ifovfrnnit'iit at all lovi'ls |)ari ifiilarly KiMhTal. 
.'Slate and rtiunlv. TIm' inohhun is niu«*li roinplifaOMl hy tlu' niiiom' iia- 
tuiv of Ihr iisra?rh.di'vi'lopiu«'iit rvahiat ion t la :iirL^ and disirilm- 
lioit pro.'i'.^- in nor free tMUiTpii^*' >yst*'iu. iK'vi.Ts whirh appear 
piMun-in;: in a devi'lupinrnt lahtualory sii^'h as nue of Ha- im»u re 
haliilitiitiuh eii-inei'rint: eeiitn^. ahuoM nniver-^ally repivsetu ^rn-at 
roniUMMvial ri-k wh»*ii .•oh>id»*ied a-; new piMt|m;ts fm iniNistry. 1 he 

eo>l (d" iie^iLMi for lM»Mlie*lion. thr tosi of wpeeial luotliliealioiis ftU' 
e:irli p:!?ienl?llif n^^] of ailet|ii;Oe titiiniliL^ and eduralioi! of piiy-iriaim 
.Mhtl allied hi*alth i»ei>..niM'l in their apprh'aiion and tin* eti-t nf mar 
keiiuLT and Hih>ei|uenl mainiehamv i- u-mdiy eiionirh to d^. tniraire 
;i p.iti'iitial inanufa.MiP'r when fiovd with a market potenind whh'h. 
i-i|illi»ulMoidentif\ aml«|uantif\. r ■ i 

That \< a lot.lilpiM. It ha- heen oveivmne in -oine hiniti'd ea^^es hut 
it ha^ not re-ulied in Knlvin*: il ore nf ihr prohirm for maiiv people. 

In mv view, ilie mo^r pn-^^in^' piv<eni net-.l \< \o iM'irin the develop- 
iiMMU nf aneth-iivr h'deial m :0r rMnrI . fn-t to.lrvelopjHvli.'N luid then 
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tf> juliiiinistor a jsysft^in \o rarry iu>\v devicrs fo putiunts wIumvmt \hv\ 

^ This will wpiiiv first tlu* liuiMinfr iip within tho roli:il)ilit;ition srrv 
Hv a(hniinstr;iri()M of ;i nipahHit y ivspdiisihility to (h»vH(ip pnliry atul 
tn M«hiu?»irti»r th(» iiafioiinl ivhiihililat ion *»niriiHTriiiir pT'oirniin; and, 
S(M'oni|. to di»v»'lop inorhnnisnis hvUov to iinpli^nnMit tliis pnlii^v thron;rh 
ihn star(» rohnhilitntion niriwiriow, An imrn'Mlintr tkmtI i-* fn apprjiiira 
tMM'nianont ronunissiomT of ]{SA anil tlirn to iniph'nipnt ihr prosiMit 
law wliirh sporitii.s an :ipf)ropriali» stalf trroijp to assist iti ihi» (|(»vt»lop. 
!n(»ni of poliry nn«l a^hninisf ral ion of proirnnns. This strp would ho 
flio hiv^x for rfat'hini: (ait to .si:it«' auonrics, lM»it(»r to ^'oonlinatr ami 
on('ouniK<» a hiLdicr hnvl nf smn^ to the Natioirs disahli'd populM- 
tton. I hr >y<\v\n iisi-d hy tht» Vrli»ran^ Aihninisiraf ioii, whih» liavin^' 
some dohrionrio^, ronld wvH ho i\ modol or srairro of snuir<»?tions for 
unprovnii: \hv 1{SA-Stal(» rohah u^n-nriis artivitios in roliahilitation 
otiijfinoi»rnii»'. 

I^t nio ilhistralo two. 1 think, vi'ry oxriiinir i],»vir(w Iwiih of wliirh 
mnir out of tlio roliahilitation rMMitor. T ra!inol otnpltJHi/r many 
failures whir-h luivo orrnrri'd Im^omusc* of ihc laok of rontjrnitioii o'f 
tho nood. lint thoro is ?io ivason. uivon thp rcniiTof tho onivronrnont, 
fhat M n!nnl)or of rosts, nrovonunont aironcios oannot ho hrrniirht of- 
forf ivolv lOL^'tlior. 

'I'lii' hrst ovarnph* n^rnvsmts ;in ;itti-?npl !•» do tliat. Wo aiv all awnn* 
ot Uw ainpulo'* popu];irif»n of rhf worhl wi-nrififr ino^hotirs, Thos4» 
( oyifM*.- depend o!l ;i soi K'i'I whirh miniorts tn till' :n'tiliri;il liinh. It is a 
dilhrult an«l not vi^rv rthM iivr solniion. li h;is Imtu ji ilrrani for y^^nrs 
lo ;itt!n-h diri'cfly to the sp\|.|vd hnnf. Sninr initinl dfviris liMVi' hron 
nrinanv usrd with pntimts. 1 hiivr htuv fin- »»hMiirnt whi^'h tr(»<'S info 

th«' i»onr nf :i srvrrrd llltlh. 1 hr iuf rr-nu'dtdla IV jiior,. Mi:ldo of Strol 

tvpn'^f!it> rhi' kind of tr.'hnoloirv whi« h suruvon-i ariM-onrrrni'd wiiti. 
lint tin- piohli'iM nl' -I'Mlinir ihc skin wlu'ip it ronips out airainst infc*-- 
fion has t||\\ ;ii h.(| n-spiurli loi- vr;ir-. Tlii'^ runii's nut of n rosoan h 
irnini naidn.ti-tl hv fhr Atoird.- Kiirrt^v < 'ommission. 'llivx Wryv at- 
n-nipfiiiLf tn th'V'oiop phit.'niuin ruv.-ipd hrM.I.. fn hi- used in nsn-tor-. 

pUMrrt hrvrr i^ndi'd up willi |)hi(o!iiuiiMO\f?'rd InvidsJ)!!! if did 
••nil up with ;i f.irhoii whirh muld Im» phn-rd in (|n> IhmIv, to whii-h fhi» 
f i<-<u»' roMhl jTuw ;ihi| :id hrn\ 'I hf --k i U .'MOW s :i hd forms ;i ?i:ilnrnlh;i - 
ripf. Thi- fh'\ i. i* tundr af Krniu'd\ >p;ii i' ( 'tMiti-r w if li tho morM' 
tionot'NASA. 

'l\ir siTond prohh'iM wliirh NASA ha- >o!\i'd \< fu apply a sporial 

df\ i... whirh :i!h»w< f hr pros? hrt ir-, ihr h'!i, lo he pusiird iuio po>itin?l 

:oid lo.-krd ill |ilari'. This is riow pari nl" tlir linih. anipiiiiM*. wImmi 
hr waul- h. lalx.' ii nil'. mi-fr|\ pM.-hrs M hutioii aii'l tiiki*-^ il otf. It was 
df-i'Mii-d to'- HM' ill <pa« <'. 

I I - ;i |r*.uh .1 I isi Mi: on f o|" t hf illlrfatf ion nl* ^t)\m' ai»'i'lMir-. 

pl i'-i'd in a pali<-iil al liaii'-ho. Wf ha\<' woiki'd as a H-aiii 
f hj'r«- f o -ri- w lt;if I i»r proltimis Wfi *-. 

Mm- -p.jMnI dr\ iri. Was -urr<'>^'t"ii I ill piivalf indn>fi\. Thi'i't- is tin- 
-»'riiip!iral\ /rd ihi|i\ idual w ho uiialtir in lift hi- fof when hr walks. 
W iiaf I hav lin-i- i dfvi.f whi-'h i- -urjji«-all\ imjrlanfi-d in Hn- h'L' 
'd a -link.- iMMrni. ( )n ihf nfii-hh'. il :i lailiii I inn-in it Irr 
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wliirh Hrinls ifMpiilso to till' th'viiH', ( )ii t 1m' shoe of f Ur iji^vin- is ;i I ruh>»- 
Miittrr fil-i). viu'h \ \u\v n -trp i> tiikriu till' lillN' Mm-k .srlnl> n 
^iirilJll tn iIm' IM'f'Vi* rilU.-«I)»;i lKM>(Jll\s foot In lu' lil'U'W Up ilirouirl» 
I'h'fl r-it'at iinpiilM'S. 'I lus pj-nt-iMliirc shows f\t rcino prurnisr. Many p:i 
I'U'Mls li piHt niusiWri'ithlc iin|H'uvp|iiiMit ih tlu'ir nl)ilitv !i> svnlli ninl 
sljiiui. U:\v{' ;rpplit'(l ihi> hi ilir paialy/.ci| hip musi'lrs of siii»lu' 
pal intt-. Si) t liusi* tnrrmM-ly urn al>lr In w alk at*' imss al»lr tn i|n sn. 
alMlitv In put a fninpiihT nn this tn piniiratn \ \\v wmwuwui is just 
iirniiiul t III* fnt raT, 

I ^vanl In iliaiik \nii \riy inurli, Mr. ( 'liairniaii. 

I TIm' pri'pariMl stalriiU'Ul nl' hi, Kfssvii'k l\illn\\> : j 

STvn.M/M nv ,l.\Mi> \\. H\,r^\\\iK, S(.|).. iMuit iou. Ui;n.M{ii.nAMi).\ 

Km.I.NHI.UIM. t'K.MKl; \\ U.\MiIii l.cK AMHiUS UiiMMIAl. 

Mr. ('ii.'iii'tuati ami Mfinhprs ni' Tlw ('ciiiihiiiii'i> : 

Ii IN in<ifM'il itii h')tiir|- t'lir ww in Unw flii> uppcii-nnni^ lirirtlv fn hrin;; tn .vnui- 
iithMti i'ln riTt;nii i-riiii-Ml iiim'i|> ni' thi* Urli:jl'ini;ithin ' .iiylm-rritm: I»ri)«r;i!n jnhniii- 
i-ti-n-fi li> iiir Ui'ljahllii.'iticiu Srrvic-i-s .\<liMi?ii>Iniii<«n. Many uUhm's liav«* mii. 
\iMfiMul> -Imwij fhis .iiii| ci|lH-r n^iuMill trt> nl' till' CiMmri'.^s ihi- uri-al pnifiillal 
nl" fiiiih'tiiiMir:i ry irrhrinlity:) \\\\r\\ pliVrt i\ fly ajiplifil lu imju'civp tin' ijiuilily ni' 
iitV «'!' Ilh' haliDjr'i >fvrrrl\ lii^aliU-M alitl. iinin-ii. thrnnuli iniriirst *«\|h'|ii1II urr 
til i-li;tiiu»' tln-i' pt-rs 'iis rpMij llfrtiun* pifiil s of tVili'rai-stair sui»|Mirt iutt» 

I wi^^h fluTr ut-rr riitH* lur itir tiuprrsiMji in ili-iai) a iniiiilHT nf sfuM-iai' «»xain- 
fi{«w ^r\-i"n-l,\ dl>alih'{| t.rt-*uti< \slii» art' iinw >»*lt" siitlli'irut a^ a rrsiin nrappllfil 
ji-riiiiiilf.ijy aiai t rainiiii:. Uatln-r. t'nr t In* riM-irnj. ' : me inrliulr Imti- as an appi*mll\ 
till' Nuiintjai> III" ait r\i'i-llf?a prMj»'it i-arrin! aii ;il (Jriiru'i* \V;i>hiiutMii I'ni- 
vi'r>i!\ t.\ *riiiihi;i^ U. Sh\\arI»*N. M.A.. t iilitli'ii '■Mi'\ rlnpanMit nf .MmiiTM Vnca. 
fi«rii;il oitji-ri i vrs fni' Srvi'Tflv I>i^alilfc| 1 1 cii i if •! ii ru 111 1 I*<T*^nHs: Ufru'if»' ('lunpalcr 
IM-'-uraiiiiitia;;. Mii-rniilia licpiipaimr Ojifraii'tn*; mim! hata Mntr.v Pmn'^^sfs.** 
Pr-it*. Shwarli*^ rrpnris in ihjs siiiniuMry Imw m.iiiji»'J7 -piaal ifijari'il pi'r>niis wm* 
I'lpiippfil iifiri fi-Miat-'l tn v.niU ill ilirir liiiaii'>. HiiNiMi nn a oyrar |>r<»J<'<'ti"M. Iw 

^lirrWs |;»'tJI'til I li:irililll'^ JiN!*) In ('(is? iCiisI nl* I'lplipiUrllt ailll t I'M 1 Ii i ii;,' 1 

raii'>^ whii'h raiiuf U-nu: iri.U tn .M;iii> rrihiT »AaMipl»'S af* a\'ailal»lr to slmw 
ihai trijf Njvin;;^ t'tnin !a\ iiinna's dn rr^alt r'T'ihi rlT»'ctlvr H<-)!alillirall««n 

Dnu'iari-riim rr'turaiu-^. Tla* I'lTi'i t nt* >\\t'h a i-ltaiiu»' "H iln* aa*aiiiui:-nt*'lilV In Uh' 
Uiilivithial i< Hitlii'Mit u* ••vci'>>s:iiii]ari* tiiid inipii^sit»|«> tn vatai* in ilnjiar^. 

Tin* Niji i-|.s*;fs a? in-nri:!* Wasliiimfnii t'ni\t'r>ii> slmw what t".\i\ !»♦' dniir fnr 
•J* ^i'V»'n-I> ili^alili'ii. Tn sri-\r iIm- iiiilliiihs nl" siirli p»'rsnii< ihrMimlitiUt ih** aalii'M 
j> a uTf-at 4-hallin'.'n ?•! u'tiViTinat'ia at all l«-\-»'l>. particularly l'«'ihMMl. *^tat«' .'na! 
i-tiiiiit\ Till' priililphi is iiHH'h •'•iniplii-.irt tl li\ tin- niiiipa' naiarr nt' tlir Ur^^^a r<'h- 
I ii-vi'InpiMcnt -I-ivaltiJi I iiifi-TiMi hiiiL' and I dst rilaii imi prnrrss in nur f'rrr i*at«»rprlsi' 
>\^!fhi. l»c\ i'-i-> uiiir h :ip|M-ar prnini-inL: in a ili'Vflnpim'nl lalnrraini'> . ^ai*h a*^ nnr 
m* fill* in-w Ui'haliditaiinii i:n;;ii ri im ^ '»'rd tT^:. :ilianst aais i-r^ally r»*prfsrai ;;n'a! 

inihiiTi-iM I ri-ls \\lii*n rnnsidi-ri'd a> n»'\\ pr'tdtii-K fnr iadn-^frv. 'I'Im' <-'isl nf 

d<'*«i«n fi'i' pr'>dni-tinn : Mh- cn^i nf innditii'.'i t inM< f'>i' r;i(-It patii-nt : tlic 

<-nsf nf adi'ipia tc Irnihinu aral I'dai-ali'ia nf pi>.\ ^i'-ij Mitd allirMi la-altli |H>r^nnnc| 
in iJii*ir applira r imi : jiid • Hsr nf inarKi'tin;: <ii)i«fi|i;riii inaiiitfhaucf is 
'i'«aall\ fh'-iiuli In di-ri.iiriiir a imtfidi.-il ni:»atifaii iii't-r u ln-n fa<-»*d \\ ii U a niark»'t 
|i*i!i'Mi i.i 1 \\ hir-fi i< dillirnli I n idrni if\ and <{ tain M fy. 

Mm Ma- 'Ii tlit idl irs i-;in Im' n\ tTi-nKn- :nal ^nmr i-\aru|dt'»' "f ni-u rnnina-rclaHy 
:i^aii:d>lc dfv >i-i-^ iji-Mdnpt'il in lia- iCriiMldli t:?? !• at |-!nuitaM*ri hi: t'cnn-rs. iiadiiilinu' 
tilt' K.nii hn MiMlrif^iiir \»-nrniiiiivrnla r As-i^( hcvji'M and flit- lllt'h t^t-n^ilv I'lnta- 
♦ inii Iti'ij iif «;:i\niar IimIm^i rit'^ ndulti l<t' rMi"?tU"iH'd. If tlinf prriaits. I wnnld 
Ii Ui- |.. -Ii-v^ .\ ' -a » iii'-r iii'W (|i*\ ii-<-< fi.r iln- fli^:dil»-4l as ri-prt* ^filial ivr nf ti-r-hiaiin^jy 
ill a<-( 1' -n 

la tn.\ ihr niMHi piT<^iMvr prr^i id nn-d i< In I'nu'in tlm dn\i-Inpiai'Hf nf an 

nfl'iMjM' rr-iI*T;i( St.ili' fffnii. iir-i !n dt'\i'I"p pnli' \ and tla'ii In adiniidsfj'r a 
-\ -I iin f II • a rr\ \\*-\\ d»-\i. l-i pafitiit- w h'li'vrr llavv ni;i> )«»■ 

Thi- will r«-'inir»'. lir-i. Ilti' laiildinu np within Him ]{»'lt:il»ilifalitMi Si'rvir(« 
AdiaiiiNt rati««n "f ;« i MpaNili'> r»"spiaisiM\ p. dt'\«dnj. pidi''> aitd tn atltaini^U'r 
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anisni*. l*»»rtiT fw \m\i\t'\i\rut fhf^: pDllry rlimtiuli ihr ShUr !:{ }i!ihi!iiJ{tlM,'j Al'im', 
r-i(*s. Alt iiiMMiMliiih' tiiH'ti i«i )r» :i{i(t(>iiit m itrniiattciil < 'nniihis^inhri o\ |{SA (Mr 
Jiiniiv*: I'uni'^* ut}W Artiiu < 'nriin:K MHiu-n . luM tlivn f<> ini))}i iin nf fhf pn-^citl 
Inw whirli v|»»'<il|p:.. jiti npprnlMialr •jvt)U\^ la \u Mm i|pVfln]»iiifiil nf 

tniH*'.v inlmiiii fill inii i»r prn^nuii^, Tlil- ^Irji umilil h<» tlir l>;isjs |'i»r rr;u*!j" 
IliiT tiiM )ii Staff Aui iU'!*'-.. Im'INm* 1i» ♦'•nirilliiah' jimt riiiMMira;;i' a lii:^lirr Irvrl nl* 
siTvjfi* t(« fhi» aatinri'x »ll^al»i<'il {inpiiiai itat. Thi' *'-.v*<li'm !i>i'i| hy fl|i. Vi'ft'ran< 
Ailniiiii^t rati»»!i. wjilli' haviri-' s'anr ili*ll» ifn<ii»s. i-uaht wi ll hr a ittmlfl uj- snm-'i* 
(it <Ui:iit*stln\i< fHi- iiMpri»vi!m tla- USA Sfat*' Urhal> A^fru-li-.s" arfjvili»'s la lit- 
hahilitatioii Kru'irwMTia::. 

ThaaK .vuM. Mr. riminaaii. and ia<'nilM'r.*i of tin* ♦nranilf tiM«. fnr aruinliuu niv 
rfiniirk.s*. 

Ml'. I »!i.\l»r.M \>. 'riiMtlk yoii \iM'V inu«'ii. Mi\ Iji'swid;. tnf ;i iijusf 
ihtiM'i»st inL^ st!it4»fia'!U, 

Di'. 'rirli.'iiiiT. I liiiiii.' yuu fhf wnrm ^jrriM'tinir a j'oi»>t il iifut til* 
niiiM\ Mr. >tnif li. 

STATEMENT OF DR. ERWIN R. TICHAUER. DIRECTOR. DIVISION 
OF BIOMECHANICS. INSTITUTE OF REHABILITATION MEDICINE 

1 >!'. 'ru n mm;, 'riiiink ynii, 1 iwu iKalt a pi<»t't'SMofjMl i»f»trin*M'r and 
pi'f ifrssiniial aiiatnfni>l. sppriali/inir in iHtjinrrhaMics, \\\v i\\sv\\)]\i\v 
deals wilh \\\v infrliaiiirs of flic hujnafi ImmIv as n stMh'fiirc 
siiltirri to l)oth laws of j)liy?-i<> and I hr l»in|n;:iral lawsfd' lilV. 

'Mu' frrin ••ilisahilily." u it liiji flu* i*»aittv\t of* I Ids t*'s! ilia my, dn»'s imf 
rai'ty lln* i!ii'<li«*al rntiiiiif at iiiii n\' i»liy>ii-;d disaMlily liiil i<dVis fn thr 
iiialiilif y In (H't t'ufiii sat israi-fut ily in an nn-nfiaf i'and fU* il« wiic^t i»* 
rii\ itiiti!nrnt as a ivsidf nf a physicjd inipainnmt. Man is rximscd to 
r((Mi|inM'nf in industry and tlmiiiLr a«'f ivif ii-s fd' daily Ii\inir. Intfrfai'- 
iiiL** flu* li:indi''apprf| with t'liiiipnaMit i-^ a LMi*af A iiu'iiran tradifion. 
I*i-rlia|)*i fill' lii>r |»Ml>li<'ai ion d*Mlini: in *l<*pfli w ifli thr prolilpin id' 

* Mpa! iniia I ri*!i:ilnlila t nai a ft I'r <*'\ rri' pliy^h-a I itnpa i rna'iit was w rif • 

ff'h l»v Frank liunk'f ^iilliirth. and was mfitli'd "Mniion Sindv fur 
fli*' I lanijii apprd." TITh was piiMisli.'d in |:i|7. lli^ prnlilfms wvw 
-ann' a-^ niirs. 

\\'«' lia\f a vast sonn'i' fd' h't'luiolnirical data Init wi- lia\i» :i • uniinniii 
'•a! inns LTap. Snnii't ini»'S llu- liarrii'is tH-twrpii tin* liainlirappj-d and hi*^ 
ahiilfy l arii a li\i'rdjncM| and l)a\ i' tla' sat i-fai-f inij nf im h'prndrni " 
arc -ma II. trivial, lati i Ih'V a rc a I in tfrin* <d' t** itttumir iiccil^. I liati* 

pnf a dnlhir \ a! 'Ul it'k on liunian -nirt r ihi:. |'*ailnit' in inti i fa.-r niaii 
p!upcil\ with the cM ivijay ituA^ cil* inda^try \'n<\< this Natifin S-J'* 
hdlni'i ;i yraf. .'snim l i iin'< -nlntiia,-i all- l idiadniisK -iinpli*. Ma!i\ di^ 
:ihhd ha\i- In-t iVi'iilnrn u ri*l iMnVftiant . I "^-inu' a pa if < d* ^t a nd.i r d 
wi'.- initi-r-. fli*v may m-inpat innallv ili-»ahi»d. lint a sp»M'iall\" d<' 
-!L'M''d tniil .■nahli- fla'iii in pi'ifntiii -at I- fa- 1 1 ifi I \ . 'Mil- iiiaK*-' 

til' 'hllt'i'-li' lMtu<*-n 'nfiiph'tp ahilily atid •••Tnpliii' rlisahilit \". 

^Miiii.t iiiji-: tli»» dl-d)|id lia\i' *kIIU uhiii; i»t!n'r pi^uplc dii nut Irnc. 
*lh«v n-i- w Im*|. hau- pmxidintr l^r'^af nmlrilit\-. 'Ihr^i- ln-lp to r:M*r\ 
t»»u|. liMiii jiIp- phj.r |i» itinfh.'f. ||iiU»\*i'i. fhcfr j- a < nni liuin i< :et in|i 
^'■i|t lii't'.viMn iIp* lia fnliia ppcd atid tla- | »rn*pi • i i cnip|n\iT m 
indn-l r \ . 

I 'uIjIi t ii-|».-. t I'mIU' liiat ihcrf i- n<-i'd fnr tin- di-Xi'lnptucnt nf a 
aniffum \n.rM.aii n.iliniul -latidiid fnt :d»ilii\ tf-t iii^'*. Thi- '-Imnld 
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Im* writtt'n so it vouUl Im* n^adity uinliM'stunilnliK* In tin* i*inploV(*r. Thrro 
should Jw» \)U}vv n*<o\\yv\\ into i\w spiM'itir kitH»siuh><r\ , tin*, inotioii pat- 
tfiiisof the disiihliMl. 

Ntiw I wtuihi Jiki* til have tin* iduiii'inan s prrrnif^sioii to show a fi'W 

ISlitli^]. Showing tlu» i»tlVrt t)f hvwt plit»rs on jM»rfonnaiu't». 

Sli^asnrrUHMits of rniip* of motion ou top of tih* slidi* an* <*oinp!U*4M| 
with thi* nnist'niar vi\iivt not'i*i<8ai*v to proihico. niov(Mn«/nt shown at thi* 
iHittoni of thi* sH(h*. Thi* (Usahlctl person has to rnaki* four tilings tht* 
n)o\ iMm nts of an unimpainui intlivuhuil to nt^rforrn. llv has to Im* four 
tilings hi'tiiT to kfi'p his plai t», nnli»ss sorni'ooily puts a hfntl into thi*. 
pliers arul niakesa ttK)l snitalde for liis use. 

Of to piM)p!e phieed in iinlustrv with howt plii^rs. :U1 kept thiMr jolis. 
()| ;W5 pliireil with straijjht phi».rs, only l.'i kept their johs. Thesi' aru 
all whi'eh'hair patients. 

S()!netir)u»s iHM)ple eau sit anil asserul)li». thiiip*. Hut in tu'der to *ret 
rill <>f the asse!nl>l(Ml ruerduunlisi*, thi\v have to t(>ss it away. An iri- 
iliviihnil may 1m' ilisahleil heeuusc lie eaniujt put the stutl* away aftvr 
he has prodnreil it* 

|Sliili». j Showio^r a tleviei* nieasnrin;: the ahility tt> perform tossin^r 
motion. 

A hionii^rhanieal profile taken wiiii these advantMMl deviees displays 
thi' relatioijship hetwi^en nuiseidar* effort and in'mhn^tive output and 
shows how. thnni^rh simple, rehnjition of a Inn on the worktahle, 
iM-rnpational ahility ran U' n*stiM-t»d. Tsinj: eleetrnphvsiolo^y and 
kinesiolo^/y iin|iroveini'?its to wtirkplafes t-an he math* wilhont si;riufi- 
rant rost to thi' eiiiployei . Asa hyprodtirt. tin* employer reri'i ves hantl- 
sonie di\ iilemls a?-i>in;r from hi<:her prodnrtivity of tin* work fun*e in 
^rt'iieral. 

jSlitle. j A l»i«)un'fhaniral piofih* is displayetl whirh shows that a 
di.sihh'd pHMlnri'S slower than othei's an*! is noofoiupet itive. Jtiit, it 
also shows why. If you look at the sliile whirh. says 'N'Ve nnis<'les/' 
yon SIT thr eyesronirol thr rnovenu'itt of the wi'ist. liy simple roimsid- 
in;r. it is possihie to tell him, look at the typist. She does not look at 
the keyhonrd. Von do not have to look at it either. Look onie and 
then move. A hiomet'lianiral prnilh* has. tl on rieetronir measurement of 
movi'mrnts. shows wliy somehoijy ramio. rom|M»te and hy adeipnite iii- 
ylrnrlion lo itidiishial enjriueeis who. after all. have tlu' rare of the 
viriim of inipainnei't umliM' ronerrn. to institute tonstrurti\e rorre<** 
tivp mrasnirs. The most rlh'etive renietly is to train tlie di.^^ahled hini- 
srlf III dr\ elop an elh'rt i vr mot io'is patti'i'ti. 

1*lir AiMiy has drM'lopi'd the lethal sniper seopr. an infi*a red devirj' 
disphiyiiiir heat majis of entin* airas. Hy this means it ran he si»en 
whrthrr thrrr is a ni:in liidiliLMn thr hu>hi*s. A roiintt*rpart to this is 
thr health |ue^:<'i\ inL' tlii'rmoL'i*aj>h oi* infrariMl rainrra. Many people 
ha\e SfU^oiy nr \a>ridai alllij-litins nf the haiMl. Thr drvelopment of 
this paini M iapiT hy tiarin:/ thf Mood flow thi<»tii5h thi' hand hy means 
of infiaii-d i^atiina niahlrd a handi» apprd pers»»n to Iwronir roni* 
prfili\r. it looks priinit ivf hut if isrit^r. W'hrn wrarein rehahilitatioii 
rnifinmintr, \m» nmst not losi» si^rhf that \\v fiifht thr haftle for the 
disahh'd. Thi^ ran only hr won if propir a it t rainnl in thr applirations 
of nrwiy drxjsnl tnnls. It is pnssililr now wifh infiaird jdioto^'raphv 
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Hiin»thri' with \ ffMlia;ri)'>si« harU pain. It is ul.so posslhh* lfMli«»r 
hns4» il' l):i<'k |iain .Mcins fmiii nil injuiy to tin- ImrU nr iVnin flu* plucc- 
iiinif till* rhair tin \\\v iUmi\ Tlu* rrunMly \< !*iiiiph\ put (in* wliwl- 
{•Iiair tip (Ml l)lfM'ks wMIc tin- imiiMdnal is workintr jumI in» ran prufhaT. 

I lU'Sprrt fnlly sulanit In tlii* t'ninntittt*^ that vun rnnsidtM* t».\|»lorin{x 
ihr pu-i.sihilitirs f>lal)lisliinir n*M»aiv|| utili/ation rentiers wIumv flir 
slitinst pathway ran hr «l»»vrh)p(Ml for piat-tiral application of iVM^arrh 
ri.wnlts ff>r rhf hr»p..}i? haiidicapi.iul, 1 know it is ilan^,^(Mnu;; lo rut 
anoss (lovornninit airmrv lini--. lh>w«'Vi»r, IsuhniiMhat tli(M»n»ployrr 
willinL^ t«) hiif tlir M'\rirl\ hauiiirappiHi nftm !Vrls hr doc- not hino 
thf *|ifalitir«l piM>onnrl to Vvaluati* t he ilisahh^l. It is tla»rt»forr nrrrs- 
<i\r\ M> r>.tal)li.sh stamlartls, StaM»lar«l i»\ahialioM proriMluiTs will ix'wr 
thf disahlnl inrans to demonstrate to pro-piM-i i\e rniplovers what thry 
ri\u ilo. This, in Umios which a foreman withont sophisMi-ation* or 
liitrher eihii'al ion, will hr readily ahh* to relate to the needs of a manu- 
lartuiiuLT o|M'ratioM. It will >Im»w the eiiiplo\er that the disidilcMl 
possesst\s -kills atui is aMe to iitili/e thi'>e just as well as the 
unimpaired. 

Finally* I jVel it is neees:-ary tf) stainhirdi/e these tests. Tp to now, 
miM v vehahilitatioti eeiiter in the i ^anit it pretty wtdl works iti a dillVr- 
eiil way. Tln'ie oiitrht My^fv a uuirorni standard Vnr assessment tlifoutdi- 
(mt the eoiiutry. Thi* Aineriean .National Standanls Institute should he 
ronsuhed in titis respeet. 

To eoini» haek to the fears of the eliiph)\er as to reliahilit \ ini'Spos- 
iuL' the tjisahled to a risk ff»r whieh la* may he proseetiied. it is nei'ess.ary 
to reali/i* that t are for the haudieappnl or disal)led indiviihi.al enines 
within tfa* si'opi* of a saf»*ty eujriii(.(.| or indiisiiial eUL'^ineer. I have 
^atislied myself ii> the hi-^t of my know ledire and h(*lief th.at fuials ha v»» 
fiof heel! evi'U r(Mpie-ted hy ihl- Nati*)Ual Institute for ( )iTupat ional 
Safety ali i lli-alth for any future tiseal year, for taiininir in these 
matter-, I feel it is niM-e-saiy to hi in;: loL'i'thei with NASA and all 
other inda-ti i.il fu^iani/at ions the Nat ion.al In>titute for i )iTupational 
Sat'etv and lli*alth as a traiuinM* ies»iuiv(» for eiiiriueeis into play, and 
luiiiL^ the i|l-ahleil to tin- aftehtiun of these orL^aui/at ions, that they 
«*a?i he r«»hahilitaled ami employed with hi'uelit tti the national eeo- 
om>. hut e\eu iiiote iiiipoitaut, with hi'iielit to thernsehes. 

'I ljank vol . Mr. Chaiiiuan. 

! The pii paii il slateiiienl of Dr. Tiehaaer follows : | 

'!>'-ri\!n\\ Ilk llitu tv H. Tif'uvrn:. Pi:(ii.-K--c»u <ik Mimmh h wii Tui ^j ntkm 
K'fi Sakm^ \\h Imarmu. luvisin, m IUum M*a a Mrs. Ivsiimtk or Uk.ii.\. 
Hfiii\ii>>s Mm'Imnk Nmv ViiitK I Mvrusnv 

Mr. < 'h.iii-in ifi. PNilnirai^hiMl ( •nuiannee • I mu \ui\h n iHMfeVNiinmil emrlueer 
.Tn»l hrMf'e-<i»a ;i! :Oj;if«.Mii«.f . ill l.iMniMi'h;iriii-. \>ir ili-rlp)iiii' wliirii 

!e.i|> uifh thi. nM-«li.ini»s n\' liuinti i lniUy ;i- ;i >.fra'rure siihliii-i it, \m\h t|a< 
l:iu ..f :)n<} till. h\w^ ..f Mfe 

Nfy*liri'i ? < ili -j.ii-i;iU \ . ulUrh | Ii.-im* iM>l|M it f.. |iii>firi'r. !< in'riifijiiiiauil liin. 
riif»'li.iiii- v. rip. nii.. < rhr hiini:Mi lii;ilrliy ;is v\»-U ilKiveril. in 

wurK ^jfii.ifiMK nu*\ :|rfi\ifi,.< ,.f il.iilv Hsiliu' I :un le'tjv*' \\ !»*;ir|M.r. W 
-"■ jr. h»-r ri.n.MU;irir r.. mitMsM'v .ii|\.*-i.r fo <i \i'r:i| Mfhi-r iiii-ilir;! | iusiim 

i\*'t\< oiif I'rjLMfieiTiriLr ;j< \vv\\ :i< L'« »\erii t Mi'h f .'it:erM ii'<. 

'I'Mt' »nirn li-.ihilifv" witliiu i-Mrjii vl .-f fli ix f r^f jii,..f,y. ilm-s- tmt ejirry the 
inf«li;il r..hr'»»f iii'.n i-f ■•t»liv-i'";j! tli^.ihiiii \ l-iit nT'T^ (»• iluliilify !•» 
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I»Ii>>I<*mI inipjiirnifr^r, Th^u* ar»» two liasjf ihrii^fs ta hf (•(nisi«U»ntl in flu* (h«vol- 

{It f}{t» iiiipfn^i'incnf i»r fihvsii'ii! !uiHii»Mi. Uy w:i\ of illii^tiMlivr oMiujpU', diH'* 
ir»»ijii-:ill> n|/fM';itf»l aiti!i»'l:»l liiiihs, I'fNHiliJt; ilfvifi's fur m'JJ>*1*'U'^' ^'^'^l 
tU*M t»r liy|«'i'l»:iri«' iiifili* iiu' n\Uvy ninllra] dl>rl)»niirs urf iiH'iitifmiNi. 

Sft Mihliy. \< ]\rvt\ if» I'litji ;tiiti Jippiv r<"<«'M r»'h !Ui'th<»ls tf»c'hij»»|ii^ii's 

<lt ^i.iH'il h> fm iliiMii. ihf n»ihtrL'r;n inji nf thi* hiifijiirMti info :i imnhn-M • i*. nm 
|{i»rif}vf i-nij>l'i.\ nji-ni j»rorfs>; nr. IT !ltl*» U i>t»>isII)]o. ?»• jirnvldc nifllpuls nf 
ln!< rr;i- ifr-: wlih il«»nifsfif fiiiupfurui su that fliry mn li':ul a! li'ast a rolatixt'ly 
t!ah'|MMMl«*iif Hl'f al liulin*. 

Ttn* IwWk-v n^-in'if i< a f iiut».litiii»»nMl AiiiiTlran Jra(iitlf»n. IHtIkii'*^ Hn* lir^^t 
ii»a flralinu" in tff |»t!j uiUi IIim in'nhhMn •»!' iMTUpaf innnl n*hiil)ilit atinn 
aftfi* -PK'i'f |ihy«.i»;{| iinjiaii nit'?it uh- wrlftrn l»y fhat irrcaf Anjrrirati. l-'ranl; 
riUnlsiM' < iilh!'<'t|j, Mail \\'»\^ r\\U\U'i\ \!*.tinn Stmt it fnr fhr N'tmUtvfiin'tf, ;is fa fly 
iniT. \\\< \*vtt}i\t'U\^ nut iIiiIit rnan narv. TIm- prnliltMns in IIHT anti lln» 
■»tir*: itr r.»7l an* a!iK»'. n aiiwl ff» hn« iIm^tii-k i'injn'tl In many Ih'hl> wiM'r 

\\tf\i. innf ;ts fmlMA. availali*" Thi* iir-'hlt-ni wa^^. Mtui U ^fill. htiw f»» apply fhl?^ 
V;ivf ii.-nif'nal lii-ri^iu't' j»f *«u|MMiiii' ArMiTi«;i a ifsrarth anil fiThimliiL'y fu l!a« 
pi;ntita{ lifMi-tii ni' !):•• haMilii ;ipp»'fl 'i'o a<hii'\r fliN-. a fhrn'-pfHUi^eMl appr»ijirh 
N n»'tt'H^iin : 'Mm'. r'"«fai'« Ii ;:f'ai»'i| fi» a*i-»'<,< \ \u* pntfutial aial utility nf tin* Virt 
••h .um* iif ir'i )iiiii}fi;:n M| ;inil nn'iiii-il liM^^if Kn«'\\ jMifa»«>fii at tin* «'\* 

P»'ii*i» nf !a\pa> np»ni'>\ an*! an i-tinally •^iu^nillt-ant *'\|MMullf nn* nf tln» onio- 
ijtiaa: ant! intJ-IIfc i ri'^nnicr^i i»t m!»'j1 rr*.»'a J'cImm'>. 

'In nii'tilli»M lint* i'Nara|»l»* NASA lias aina*-»«»'i| n j!i\»*niMr> i»f lta*^h' 

I'l'^i-a fi li it *^nn^ )»'4 liiiJiltt^'lj al applir;itiMti>. I^ijuw -Imw ;Mhl pruji i-t iiiJinaUi'inrnf . 
\«-\ ••ri n«']i-^*. ni j-jni'*!' NASA \\a- n»«' t">Mn » i \ t-il ii*. ;i rriaiMlif atn»n ay»-ni->. u»* 
;n'i' n«if lialv ;i ppiM N>-ii ^l' tin- natnt"'- :tiiil la.'iunit nt" the InMa-Iil \\Iii«'h an- 
!{fnl»iiinf > iii:ijMr. .jtii, whiili iiiav m« i rnr to rlu- i!i-i*Mi-il I'r^iiu rhf >pa» »■ i'iT»»rt. 
'I'ni^ \^ n'ri iln' fani! i»l fin- *.p.Mi' a;:fni'.\ : il a-*"fil»a^'Ii' a t'ninnnnii»:il ii»n** 
'"•thipry l.»-i \\ ti-ii NASA, tin* I'fiiaUilital i»»n •"«»ninainiiy, tni- 

liMWilili't- till- fiiili-m iMli{f|M\ fi'-- "I' M I IM I •! I ! I IT^ . 

I Mil I' t|ii>f Iiihtmlii;;.! - I»a\f !n-fii ;i>-»..ivil M *■ I »• « t->».M i\ hi i i iinllirt ini*->'M'|i 
■ ■III Mill ri-t.irili loujit'iN a liiii-i! ;ipplii .iliMti h> r|ir ri|i:il«iHtat pri«i'i'>^ 

I'iiimIIx. :ifnl Mii ■ inii'-t ^.inj li'-ri-. t" •'•iiiImi'I r»>i;mh \\ithniil jnni'Mrri-rit 
»r;iMiniu at n;i-i nt iIji n» |i| "I ii-li.jliilii :if imi, i|i^;il.i(it> pr»-\ i-nt i«ai i^. 1 Im-u 
ri'^pi I f t iili.v iIh- < "11111111:? u-j- s r..rL4i\ i iii->:^ fiif nis laiiL-nii^i-. iiti4-rl> ti-i h**«^ 

Mfi. i. :i iii-u jiM liMnlMLiv \^ in \ i-ijipi i|. pi-'rpli-. prii[t'^-'i«ai:il»' anil i»-i lini» i:in^. iiri- 
n'|::ni<i !»• :ippl>' fin- )r« lifM'i«'^ti'^ ;iri(i iitli\»*r tin 1 > inn-. WiiliMiif a 

-ai-l-U ti;iifh ji i U -ui^I ^ ;Mnl N i;iy ifi liriirhiri^. tli»* \ ra> inl»»- \\'»nl«i -till 
l.i- ;i fa iii.i I Mu' I mill ili^jilji.M'il Mnl> iii iiiii^i'iini^ !•» ^•Ii'»lai*^ «»f pli\ s. 

A I'Minrnitii.' iii ttj pi-M\ iij. ifh.it'iliiari»'ti -i-rx pt.^ i-at:iiN .iltliwMl tn\\;jiMh 
til*' pr'»t<--^u»iia I pit pa :'atintj "t" iIm- ritMi*^>ar> piT-«>tiiM'i A ili'i isiufi (»» • MMi|n« t 
r« |j;il.r-fi;ilp.ii M'^i-Mpn iri.pllr"* :i ni'ii;i! ul'li-jaf I'-n t«» ir.-iin p»T^«'h»ii-l *nu 
I i':iri^I..ii I ih» |j-iilt^ Ml !i -rarrli ili»' f»-alni 'It' pra' » i< al n^i-f nliu'-N. Uf>t'{jn li 
'hr ItMiiiJMu fir n titiipT- :iiii| iIh* pr:h'M« :i! ppMi--.*^ i»f r»'liani)itMiit»n ;ir«» 
il.iAl ru ;i i/l^^•r\^ "Vi. t aiiil :i t|iii^i»Mj f»i ifi'j:i;:i' Mi :itiy «»f 111*' tlil'i'i' r\\V 

ni ^ ihi- iii«'r;il ;in'l li^- al r' ^pun-ilulitA »«■ i-n;j;ju»' ifi aM tlil'»r 

'III.- t'-»ll-.\Mii'^' tijuff. flip n;MiMh'> 'arL'»«t ppi«l»-ifiM havi- liri-n mnipili'tl 

I:-..'-. .» \:iriia\ . t" .mu*'-^ Iri \:\^^ > i;i r a Ifnr*- vwip -*i njilliiiM ;m«i 

il,f!- \«.hi. I, I. .i |.. .I.^.il.ilif \ Mhil li«'^pii;th/:iti«'!i 'ihi- Hjm-x iinr »'\i-M »n«"tn«|p 
r',"!'»r !i- ;i..al':»:'» 'i'fji- t'Ji:ii I'-i iii.;ifi- i«f »|i-ilMiii\ -Uiiinnn:: fr^in nn-a!. 

.|.,-.. I,. ..| ... . .tji.j ! I'll -1 -.il«-r\ :iti<i ]ii-:ilN. :il'tit»- a II.- -niil ••I ni'Ti- tli;m mil 
.'! !i.« ;i|' III- .ii .Ml • -liiiMhtl 1. 1' lii-i'f Jli.ifi l'ilii«Mi Tta.-il lihii- lii^l 

•..•*Mi iiitiJi"U it..ia «i.f\ \ .o:iii..M.i" ip -.tl-.ti;\ nil. "I- IT pt r i-pfil I lip 'i M liii n 
•■: .ij" HI ilif I i.ii. il ^Mti- P S pr.i|,-i-!,.i| iti.'d aln.-'^' 

■JJ : .:|ti'-t. J., j-'-i ■ \mH I.I- \ m. ;iiiitn..ll\ •li-.il-'fl '-v 1''^'' • ».-fiip.iii».ii;ii i|i-Ml'ilil> 
r.'-. ill I*. J ri..i.. iil;\ -'..il in.p.iiriiii'ni i!..!i i »l I h«- ai.M jitr i'pi<l«'iMii- \\n\\ 

. i,i...:..ji. 1'. \ i-li'i'i ♦[ "V'-r \i-.ir- -Ii"-a Mj.h U i- pn^-^iMf to iP. 

f l,tli.: .jl "l|f I- 

1*1,. I, |. . 1: iV'v pr"l.i'!l{ . i-J.U I!. < -■nipi'!i-;i'ili;j fi-r i-Vi-li till' li-"-t 

I,.. ..ill,.- j;, 1, ^wr- .M. 1 i-i;uin»«r- :iri- - .'iLiip !ip';i' I" i- tfji- iiiili\'i»lM:il ^wlli 
,1 .1 i. ' . v 1,!. I, l:.r. 1.1 i "M " "l- -.1. »l'-i.' hi- plM ^i« Ml iii.p;ii! im-ni 

uj. .1,. • . u.ij- . ' .1 'lr^!^\ a .'T 1- iMli 1 -hl^ f.-f |.!:\ - i. .il li^a :il-* f..r r.-,.. 
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iioiilie Hiirviviil, within tin* fniifiHWork nf n ronijiHItivc workings i»nvlriitiiiH'Ht. 
This h.ittlf ran lu' wuii if thi* tvi'liiiiih»;rii».s nrei'ssary to arhli'Vi' sn<'n»s>fiil lnri*r- 
fni'ini: Jif tin* <li^:il)liMl with Mii* woikphirr nrv (lissmitnitiMi ami tlidr a|i|»lii atlun 
tiiHUh! hi flinsi* «»iiKai?Mi| hi aliiflty ii.*>vyMin»nt; plaiMMuiMit. riapln.vnioni and sniwr* 
vision itf till* jiriHlnrlivi' art \\sv\f. 
11*. w this fan Im iUnw will nuw ih'nionhtrated with four fXaninU»8; 

i;x.\Mn.K ! 

NuMUTou^ indiviflnals who snffi-r fnan inllaninaif ion of jHTliOoTal ncrv<'S. or 
dannii;!' to \\w |HTl|iliiTaI nrrvons .H.\>loni dno in niotnr i-ar ari'ltlfiits m\ piThaps. 
aro nrthritir. havi* h»>i !o soinr I'Ntrnf. fm»(loia of Paovcnn-nl of tho wrist joint. 
Thf.v may ln» nadlnrd to whiM-lrhairs tmt ai»\iTtln»h's> liavr Immmi adjnd^iMj iii»r' 
fiTfly lupahlf of wirinu f^ji-ctroidr lifVicrs. Alri'atly. on \\w lir>t workinw day, it 
may 1^ found that tln'\ an» iompli'ti'l.\ »li<alih'd lH»i;nisi' Un-y rannot loop Hdn 
winv^ aronml sum\ pi»«>- wlicn Usiiic tin- plior> loninionly i'nn»lnyi.d for snrli pur- 
, posi'S. If tin* vicfinis i»f siwU physi<af disordi»rs an- lUrky I'inniKli to liavr ln't-n 

rrcatril in a rHiahilitation vvwu-v wUvw f hi» U*vv\ of training of flu. p|i,\sirians and 
allu^d lji»alfh profi»s>.iiinals yors ln\\onil tht» purrly iniMlUal a^n'ots to includi' 
know'iiMl^'i. i»f till* iiM hno|o;;ii.s invoIviMl. and if tln-y an* I'ipially hn ky to ilnd 
t np|oyna»nt in an rntiTpi iso wlioro ihi' indiisfrial i'n;;ini'i»r and tin* vmiihiyniiMii 
9 tdlk'i'r liavr riTi'lvrt! fraininw In thi> anafitmy and phy>io|f»uy of work, tiirn it 

will hi. ininiiMliatrly rrooKnizi^d that tho alllirti'd has lo.st thi» 'ahiUfy to hcnd th«» 
wTi>r atnl instead, riM-onrst* is hHnu taki'n to a simple dnioloKiiiil nMn»»dv - 
thi» wrist siraldit hut hrnd tln»pllt»rs. 

A kink in the hatidic of appmpriatf niaKtiitmh* and at tin* ri«ld spot do<»H indind 
mako tln» diflVri'Urp h(»fwH»n romplotr disaldlify ami romplotr ahility. 

Tlji' potential rmphiyiT <d* a ilisahiiMl iaUivhlual has i»vi'ry ri«lif to ask if this 
prrsoii will Im' ahh* to |M'iform rfonianirally wltlionf major modllhMthuis to iho 
workplaci' and has a rhanro to hn-onu* a sfahh' rmployi.c, If nnn(»r inodilU'ations 
of Ills pli.\.sii al I'nvii'onnii'nf an» math*. 

This assnranco ran hf k'ivi.n hy mraiis of Tho Hinnirrhatiiral I»rotlhs whirh ili-s* 
pla\s »'h*arly thi' n-lafionship tn^twiTn physiolo^'iriil rfTort atid proilnrf ivr toitfMit 
nndtT a varirty i»r rironnisfanrrs. In ihr pnriirujjir rxanipir at hand, thr joh is 
siinnlairil in tlir laftorattiry and thr rrsidfant Miomi^fhaniral Prnfih. shows 
rlrjirly that with tin* wri^^t stiaiKhf aid thr li»o| hrni iln ir \^ Unli. ninsnjhir 
ffffirr Mini a «ri'at raiiu'r of moviMm-nt. Howi-vi-r. whrn thr fM..! is stra^uht ami thr 
wrist lu-nr. thr workrr has |o work t wirr as hard to havr half thr notpid. llr starts 
with an inunr«liatr rrotnonir hanflii'ap mini iri'd witii thi' nnainii tr.l. 

Jtisf as wcarr looidn;: fi»r potrnfial and nsrfnl spin'oiVs t'tunu NASA trr!inolo;;y. 
s » ilors rarli indnsiria! iMnpIo.\rr roulinrly i-sprrf a o>i't'td ' h\ 'prodiirf from 
rrhahilitatioii pimiiicprln;; lit* i< inon. likriy to iMuploy thr handirapprd If it ran 
hr drnimisfrati'd tltai rniplnymrnt ilir liandiiappni, Imm jiom' of ihr nrfissary 
inipruvi'inrnt to thp pritflm f iiai m»'thni|. will antoniatiially inrrrasi* thr Irvrl of 
prodtn tivily ami •pi.jlif.v «d' liir rntrrprisr in u»*nri*a!. Ii can lit- shown frum simpir 
imiu>tri:d >tali<tir^ thai .hsal.ilit> of ihi. v -u^ wln ii ilo« disahh'd .and thr hralfh\ 
arr i i»aipari'i| 1- not a jilin*rrn»p in ' * i dllTri» ijir in di»i:rrr. and that 
nion. than rui»r ihr nnfid>*T of hr idnals iri-t flinaiirh thr training 

pi-ri'Ml wht-n iiKhin ti'd iti iho ns*. • piirr^. If lan. fMrthrrmoii., Im* sImiwu 

that ihi' a*-*' oi' an anatoiiji«j|ll> inrii'. ! rM..| |.\ ihi* impairrd anti hralrhy allkr 
, ii'diir».< proilui'tion »'n<ts ami i-nhatn-r^ thr ipialify Irvrl nf rhr prodni't nianu' 

fariurrd. 

Thr nrvt rxaiiiph* will i|i-a} with what is roainjonl> kn"Wti in i!idasrry as a 
• " fii^^iii:: niotion " di»'p our nf thr hJ»»ri* rn-.pirnr and nnfni'inuafi' afti-r- 

I'fl'rc-fs of iioth inlorv !.» rhr <jiinal t-.-rd .jax t-i tr;:nma a< w^W as nnmrrons oihi-r 
t-rnnMl and p»'riph» ral iii'i\MiK M<f»'in i|isahilf?i«'< Tho inaMiiiy t.i r.xtond thr 
wrist iiiaUr^ if iM»p"**-i''li- f"V fh»' alllii-tt-d in jt»>s ihi- hni^-loil proihirt away .aftrr 

ll h.t * Ihm-M sW. i pI'iiiT^srij. 

It i<. f lo'i'**!'"!*!-. n»'»»-^sary to i>\.ihiair tin- t»t' wii<f rvic ii>^l*in prior to 

pho»Mu»-nt . This a:;aln <aii lu- »l<»ni. in a t»'i|iin.|itci»all> orirfiti'il rrhahilitatiitfi 

• rfitor wht-rr flir pri.plt- rJi i ■ fiairoMl. it" iiitf in prro'ti. *-. tloMi at ti*a*»f in tin* priti- 

• if'lf- "f iiidU'-trial rMLrihti'riiivr alvd Mrr'ip.ctiMiiMi <.iffi> :init hi-alih that thr 
M'h-^toMi ut.i\ III- .tosw » i>> ifi«- sat i'nt'id tii.n t.f t(j,. i.mp|.i^\ nn'iif ntlH »'r ln'furi' 
i» ha^ f\fU lii-i'ii a<l»c'd 
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Willi «'i siiiluhl.\ i'(tiiKtnH'lHl iWvUv, \hv l\Utu\vvhm\vi\\ VwWW of wrisi rxirti- 

shyu iyi Uikvu ami \( U s\u}\\'s thiit llic I^n)<pv«•l^^ iitphtyt'i* fiiil«iifs cMHi.Hivt'ly 

UUilvr slli'li rniuli»i!t|i-, tlM*n 111* ^illlplv <'t»Mi|SM||i'i| til iMitvi' thi* Inlf Ini), wliup* 

tin- ttni^lird jiri it'll"- iin» dt'|M>sinHl. li»a tlilTiTiMU |»i>ilii»n >•> fluil iil flu' 

linti 1)1" Um' wiirU i\vi |f hr inny .snnp I'diiiiHiticur liiln n nitlM'r tn^s 

it awiiy. Auaiti. tlu' jHt>ilii)ti ut' a hox iiiakt-K a »UfT»M*i'iiH' liotwi-iMi uloUiy ati«l 

(lisatrility. 

Tin* tU'Xt i'\4iihplt' will ai!ilr«'ss itM-lf tn ililHruKit'S uf haiiil lauVfint'lil. i!t'fi»< ti\f 
vi>ii;tl \Mt]^ aiul illlliniltii'S wltli f\t'liatul rijonlitiadmi. TMi'm* arc f\|H'rn»li<*tMl 
fn'MiM'iiiIy ns a r«itiM'*|iH'tH'i' uf nil kimls uf i»liyNi«nl i|i>aliilily wvW nsof In-iit* 
iiii'til witii nu'iliratijaiH. It is \ut\\ |His>.il)li' to >iiinilatf, lit ilu* !alH»riilor> t Mif 
lUtirr tiiMtlnii r>i|r ii»\i»Ivi'i| iti a witrk NittialiiMt Us iiifatts nf iM'hitivt'ly sitii|»l«' 
ih»\lr**s. iMiiiiiu a >ininl;iri'il wurl; r>rli*. Iiatal m»»\i'tinMit. i\vr tiiovfttaMil. jiimI 
\\ri**t lanvrtiH'ttl aif iiira^at't'tl I'ltM't rnMji al.y. I'la- frMilt iii^: HiitnaM'haliii'al I'mlilt* 
•'liDW > ant niily that MtincDiitiu i> wma^ laii alsi» what i> wrnju ainl what rati h«* 

itmii' 5|li:i!|f it. 

Iti thh par'iiMihii' t",\^v, H i';m Im' tli.'il tla» itnpi'tliiiM'iit t<i sii*MM»ssfiil •■hi' 
lih»yiiii'til is ih'lVi'f ivf i'.\i"liiia«l loni'tlliiMlinii i*»aitilninas ioiiIi'mI ni wrist uuiw- 
aiMit Us ;i {t.'iir Mt' (:a\i*>ns i*yr^ nf thi' patirtit. 

It is |Mi»ihli* tn iiisttiiri thi» |»;itii'ar in th«' pi'*>|H'r wsv tt( tin' cyi's. if iH'ir>>;iry 
til I'NphHii !•» hiin fhat ii fypisi Uors ant imti'ssji rily IimiU at thf ki*yln»anl. lail |n 
:ul\l^i' hiia nnT«'!\ Ut |iM»k Itfirtty at tln' lai'^i't atul then ti> foruot liHikiau iiiMl 
iiin\#» pill |Misi'rji!l> iiiwanK It. TUf Ifiiyrh p:i|H*f rntiJ-Minril tn pfiulni *' tin' Hin 
lniTlijiiii» al lMi»fih' i^^ imli» nliv»' nf thi* ?iliH' iii'«'iln| In |H'rf<M*in tin- i»p»'ratiiMi. Th«' 
I'filtM'nl ilutalinii iif til*' prnillK tiilli rvi'lf saltsfipit tlt tn slli'h itlStrilrtinll tli'lpN tn 

niiiiiini/r )u't\i\ tnnvi iufat itml ilnis prmlihivs hrtltT ••y»' haiiii mnnJiiuiflnii. ThiN 
!iiaU»»« thr ii'.«li\ i>hatl fntiipi'titivi* :iu:iiii. 
Appanirii*< «'iiip!n> fil in flu* fiai'^lmw n ••\atiipl»»s i»f aliillty tcstitm is lailky. 
I'XjH'nsjvs- ami ri'ipiii*«'s ;i lahntatfuy sritin;: it is ri'liahlr. 'I'lu* 

v:ittM* tii'm'«>r nf j i<| la lii li I > fnithl Iti* arllit'lt^l tltia tl tnnl'l* «*i'ntMaaii'all> liy tint rnti 
strtif'tiir*^ •I'tii- i»f a kiiiil" ad lux* ilrvirr.s lail lt\ ••Mip|n> itiu tin- tiThiinlu^ii'^ nf 
iiiiMiattiri/atinii ,\in\ aii«.»i»>H'nrl»-iiti'il ihaiiiifintiirhm ih'vi'lnpi'il l»y NASA and 
(ttiii r .ii:i'}irif^ Thts pni\idi* a hafti t'.i nf tiidfnrin aial >taiMlardl/.rd totv 

whit |i .Jill !.!• adiniitisti ri'd i!t a fi'hiildlital inli ^I'ltiiiu and iadnsfry as wrll. t»\ 
iianail ti-i liiiiii^ni^. with i ip* atald*' and Ma*aniiiuful mi upaliniail frstdls. 'I*hi't'«' 
r« <«iiit a riTtatti rtMitMinii< attnn> uap htMWfi ti the lafdli at t'chahililatinn rriitcr. 
ilif \«iiati»'nal «'\.ilMatnr in an iii^.tilatlnii. iipil \\w i'inpl»»y»T. 'I'hry di« ia»t spisik 
the "aiiii* lanuaaui' and dn tint ha\ i* thi* saiMf ^ii'ir*.!' nf valin*^. 

'rhi«H \> what rla* riaplnyiT i> |nnkin« f*tr in a pt'n.spi.rti\ c nnpln.MT, hr In* di>' 
ahli'd <>r iiiiiiiipairi'd 

• 1 » I'aii till' i nipijj*. ft' pr"d!i?i» ••i'itt!nrni«*nil\ . with a niittiinnin t'f vn|H-r\ isinti. 
wliih' «>njH>iuL'. at thi' saim* litat\ a fiiuh statalard <if pfi> >inlnuit ai and «>iiinti<«!ial 
^ii'llhi'lnu' 

ii:» riii- UiM np;ttinnal Saf»'ty and Health A<'t niak«'s It liii iiialM'tit ii|Hin tla' 
ihiplxM-r tn picifir thi> wnrKinu' pi'pnSaUiMi fmni all ha/ard^. irnlnditi;: hin* 
till * Itanii at nm ;ind tin* iiai sfinn i,mi,\ ari-i* whi tln'i' a pi'f i xlstinu' illNahliltx 
ill! rr;i^i*> ii nniiihiat iMait i nL:t>iii-> nf i-npat i"!jal ili^^i-asi- i»r anadpiit. thn* in a 
I'll' *'\i-?ih;: di-al'ihr\ . tn :i ri al ha/;inl t'ndrr *»ni'h uri iirn^^fam I's. ihi* <'inpla>«'r 
udl t'l- !i n*i|»- Mird is. t|jrn*f"ri' MriiiK»'l\ !»■ Iiiri' 

I'an an im* Li* t rinr-firnil siih.\\ji\N wiildti th«' rnti'rprlsf rn a dlf- 

f« r»-»ii fMsU si,,»nhl I I i.nt'inii- nr ti'i tin»»l.iL'ir;il i i.n-iili ral i«ai- inaki* tids tin i'ssnn . 

I |> N|i»st iriipnit.int nf ;ill. w ITh h irii'ri.Mi •'l«*tniM»t^ ill i taniiHin nsr in wnrU 
f hn*' diHiuh thr"<uhniit a nwvti riiti rpriM*. anordinu' t" i's uwn syst^'ni <d' fiin 
iiMiis s|ini» rartriilly ith fa-hji»n. « an tla* :ippli« anl fia rrnphi) ni«*id p» rf«»riii. Thi^ 
Is piM'h.ip- thi- np'^t ttnportaiit • Mnsii|rr:iti<ih 

i Ti . A « ««hiMjMai« I hiin*« j.'ap nia> ;n |si. 'I'hi* i-thplnw r i> ai-i alway-- suri* that 
III!' i|;si!ili il intliv ida.i! ^ i.\ .i!M.iri"li i- l-a-i'd a l.aMi-r\ nf ti'^^t.^ adi ipiati'ly dap 
liiMfiirj th«* si;ij,.hiiil i-hMai'iils in..ti<>ii nsi^l \u pnidnniiai prini's^s 'riu.r«' 
i- id'ti-n n.|,i. i..h rlutt prr immpIm> rnrnl trsts. rarrii-d niji in n n't»aPilitatiiin srt- 

tin--; .-r* innnivnl. luit nf dati*. and d»i n«»t atti-» I'i ihi* «'\i<ti*i f aiiilitii-^ 

.mil -Ivili- !i'"*vH:ir\ t.. i..M*i.rni riTi-' i i\ i-l \ ii. •r^-al" wmiI, sitmitjnas \\nu\ Indus 
\nr^ II.- i .iL'i r t'» hiri- thi- liiv.ji.ii ij i vi n rliii«.i« wifli <i'via'»' lnipiiiriin'nt*<. 

Hi.\'i\ir tl»' V ]i.i\t' I" s:iii.f\ n»'i.i|s itf i!r-iiranir i-irvirr- ni-r In in^'n-a*^'- tin* 
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KHMT«I IvYvl iif (K'i'ii|»nfj,,ii;.| liK/nnI u ifhin Uw fUfrrprlM'. wliirii rouh\ hr niiMMl 
!•>• tlv ••MHiMiiy i»f imlhulunls uirh |ir.-t.xistiim tlisnhilitiis lo <HVUiijiti4»ii;il tli- 

1 ryspH'tfiMIy Milimit ihnt ilu* ».alh'r> ..f U'sts {itlinliiisttT<»tl !o i\\sn\M MM'k- 
iTN !if Hiiplf>.viiM*nt sJiall hr iilriiUcal with the Laitprv nf f.-sfs; uivt-n tn tin' tin- 
inipniren. ami >ltall !•.• MiMitiial i'l a ivhaliilitafii.n sntiatf. in fli.' .•i.rp..raH..M > 
••mpltM inruf oifHr Mini uIm». if .m. il.^sinMl. in an insiiianiv . arrirr's rvalnatlnn anit 
Nirh fpsfs if ivaltivifinilly (iKsiuMinl. will only »<h.»w fhr aMIifi.'v^ nnil limita- 
Vr"^V,V"*'***'^"''^?' l"''"^'^^^^ Hnpl..ynaMit. hut will alMMlfiiaaNfraff rlrarlv tlinf 
insaliii fy i- > wvll \h' a caus.. m su|HTi»»r skill aial inrn'MM'ti saf.-fv i.'f p..r- 
fnrniamv. Irr uiany sHfinus fli.' tlxrU work Mirfarp iM'iulif an<l fh.: rHafivr 
nioMln> .»f whn'li'halr ImmumI intiivuPials' K- „ iliv^tirni ailvaiifatfo. parflrniaHv 
unili;r imiinisfaruvs wIht.. sn.nM qiianfirlrs oi inv.«iit..rv or \uu\s hav.. t., hr 
••arri.Ml fnan wnrkplair fo wmki .. s sm h as is \Ur rast. in liirnt assnnhlv w..rk 
anM fpnilily rtaitrol. 

Tht' iniliviilual who liNf ..m,» arm. in spitr of flui ilisa^^ffr whifli !»ffrll hint 
If proiH'rly frauuNl and ..vahiaft..|. will U> lMi:l,ly ' mpt.fit prothifflv.. an<i 
safr III \hv a^siMnhly of ..l.M frii' appliamvs. or in v.. nail pn-ss \v.»rk wh.'r*- ono 
mnisnl ininl ran K«.f info fh.* way of marhinr or tools. Kv.-n prosf|,Hir ih.tir,.v. 

"hi fashiMiMMl ho.>k or flM- nmiv sophist irntnl •.|fM'trt»nifallv p.Vf.rn»'f| 
arrifinal nria. hayr. ft. W l»..sr of my knowhMlm.. mit Immmi fvalnat.Ml in f«.rms of 
sfanilanl imlnstriiil niotif»n stmly. Thfri»forP. ir is not knt»wn wh^fhrr tliHr 
usj.rs do nof piwsoss skills not avallahh* fnan fho nniiuTiain'tl. 

Th<»ri»iir»' niiiafrons rims»Mi>iis stamlnnls in nst* ihrnncinmr imln*.frv in this 

.•oiinfry I n-^prrrmily .nhmif thi' n I ft»r fho f|rv».|o|,nuMif of a naiforn, Ana-ri 

ran Nafhaial Sfamhird ff»r ahilify trsfimr. This is mit a small fiitorpris.. Tho 
tlfn- opaa^nf ..f a Sfamlanl may r.Mpiir.- spv.-ral y^ars fo iMimph-t.*. Nrvorf la-h-v^s 
It win pay hnmlsotm' .livhh'mN wlim wv think ..f fho proiVrfod nninhiT of 
disalihMl. iiast»(l on t urrt'iif srafistii's. 

Tht»rf Is a xwvt\ to dovflop mas«; si-n-rniiii: ttMhnii|a«'s nnd tn wt-nU that fho 

X-ray tul.r would havr I n iislIins without thn .|..v..h.pna'nf of irain^d and 

Mnal!fh.d iH.rsoanf^l. Aanthor d.'V»ri. will nnw ho fl.Mmawrrafrd. ami advan.od 
ft.|.|mo]o«y whirh IS availahio hut whirh rannnt h*. iitili7..'f1 iMMansr application 
umfhodsand tpialinoil pi'rsonmd hav*. m.t Ummi tralm^d a^ v^t. I n.f.T ti» infrarod 
!»M..totrraphy. or f horaioKraphy. whhh was dfVolojiPd hv NASA and othiT 
rntiTprisf.s ton high h»Vi'| i>f |H»rf»'rf ion. p 

Hy way nf ov,.r.<implififatioii. it m;iy ho finisid^nMl a "soft tissiio" X-ray pro 
r|Mlnn-. If is M hi'alth prt-^t-rvinu' variant of tin- h'thal •'-lup.'rs.-nm." nf tin* Vrim.d 
M.ri-rs It ran hi» nsi-d to drmnnstrat.* if a tnol nr rimir mts .ifT Mood rin.nhitinii 
to. -I lindi iinh'^s niMliflnl. f.r to rnnlirm thr lAistmrr nf hnrk pnin imt diamiovddi' 
hv oflirr moans. It i»an ovoii h*. iimm| to sh„w if s-nrh h;irk pain is sufTrnd hv an 
itidtviipiaJ only if piTformiiitf in an rnviroiimonr invnlvlm: r\po<nrr to vil.ntijMM 
II..\\rvi.r. the jippnratns totliiy <*osts :«4o.(»(M>. a |»riri. ronii<arahlr with an X-ray 
nmrhiar. hut it is only In ronmion ns». for fin* thtiTtiHU nf hn-ast rnnrrr 

HtloT :ipiiliraf|on^. hiu'hiv ilraniiitir ;ini| jlhi<trativi.. drallmr with rlottlir^' in 
l!iir»ortn!it t>|f)f»d Vf'^sois. iniiirio«2 to jnlnts nml .ithor lomlitioiK nro sfin in tho 
ro^oarrh stairo hrr.-iuso nnt »inly nf thi' r/.sf nf tho instrinm'nr. whirli. if drVflnjiod 
propt»rly ran hrrnmr an imrmriant tiMii for ma^s ^rn-rnim: i.f rmployor :dalit\. Imt 
;iNn ihif U* tin' rnmploto iinavailnhllity fif rniim-il iwr^^onm*!. 'I'lji* thi'rniom:iPh 
ri.!iir? i.vrri hi' fh»voloi»od int.i :i rafild niass '^or».|'niim drvir*. tn pmlh-t th** fl-im;»'r 

• if ilrrnhitjil iilriTs *if> rornnmii in poonh. with rrntral nrrvnns nystrm nnd «<iihi;»| 
oi.rd ifMnri*'^: M»*raa-'»' i»f it^ p"totui:il prrdirtiv.- v:i!m'. It rnidd wi-II itiiiki- It pn^ 
'-ililr tn Instimro pri'Vi'ntjvi* nM*a*^nri'>: hrfnrr tin- :jtT1irti.«ii nrcnr^. 'I'his w»iidd l«n 
p;irticii!;irl\ impf»rt!inf U\ thr uhrrlrhair l"»niMl M'V».r*«Iv di<;dih'd 

Tho X rav ttilio wa< inrntionri! I'lrllrr. With rr^iport tn infmrod !»lH«tnir;i|,|n i\< 
:ipoli»*d tn n'h:iMlltati..n atnl nrrtioatlnn.d ^;if»'tv :inil h.':ilth Mliko. i\ mnjoMri^nji 

• Jin h»« drawn i i tin* r.-inlinu'r.MMi Thr rMrdinuraoh w d^v.-lnt-i-rl in 1f>'J0and wa^. 
pi>trnM:i)l \' .'1 MMwt n<»'fal in^^triimt-nt. l>wt ri<ndrtnni'il w<nrs< clnrimr tlm 
Ur^t tMii vr:n'< *.f if< ».vist».ni-»' whirh wi^n* ^prpt m -.Pituhi r«li/in:: tlir ororrdiim 
.•Mid trnininL' iirr*^nnio'l Wi* <hnijld li-arn t'i'Mni o;t>t »'\i#-ri<'n'»' nnd rnndmt mp 
fiHi'Mtioij traliiinir 'nmMirront ui»h tin* ilrvrlnpinmt of m-w t*'r-hm'|Mt:ir< T^dav 
•M' h IV.' »«fTi'i*ivi' th*'rnn»L'r;nihs l-'ir rrlativ»'!\ fnw p.-m.h- ufin mn »i*<r fln-m tjod 

. Vi'll fo\\**V wUn rjiM illti-rprrl thr ^iu'llitiranr*' nf thr pit'inri'S ;tdrMa;itoI\ Mtid 
iin'.'i niinf fidh 
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Am-tlifi- iir^.'iit II » wfilfh couUl fiilllHi'»l l.y aiiip|ii-a(i..ii ..f i-Msiiiin r4.i^fiir.'h 

tv-ult«i i< .irM loptiicnl ..f -si.iii.v Hir; fU cfdMlfS. Ucsriralurv mi.iiit..iliiU. nf. - 
,.^«„,.v ,i„„h:n tl»>«iit.|- V ifstilltiw I'rnm |.iiliii.'ii!ii'> iitlli.-li.Mis ^ndi iis i-ihiiIia. 
M.m:M.r tlu' l.i.M.'l, hio;: ..i inii.ri'.. \w n fin iiif. tl'ai im; «itii vh- Im-imii l.n.l> 
..r fh.- i.tim.T.Mf. s.u i-tii- .'I' .•l.'i'tii'tiir-iilt.v y..\.M'iif.I ihmM (l.'vii'.'s, iii«;lii>llim .'l'''' 
U-xuw |.r..>il,rM.> iilif.i.l) i.viiiliil.l.-, i> .•iinviitl> liiif.-««'''l t'> 111- snil.Tln;: ..1 Ihi- 
.li^i.l.|.M^ rr.m. .•! li.rU ..frl.Tti'.Mi... uhi.'l. nil. U- ..i, .1.1 n.Tn...! I:'; 

aiKt l.f iH't ih 1.I.M-.- ..II til.' Inttiiiiii sKin I'-.f .lii>s ..r nmUh.mI 

rjl.'rilr. M*I.M,UMt.. trlHiirtrl,. rafo nf thr virlliH^ of IwixH (lIsiNM*. uliili. m work 
w.»uiatM' nmih' lViisil»U' thn.u;:li mmIi lU'Vi-loitiiu-iit. , u •„ i.miuU 

r:ii.. I'or th.. diMibl.-rl :it llir vvorkpl.hr hy iMr.U nui t W InruH.v in juiMh 
nf tih. ihiliMriiil rt.yliuM.r.^: saMy |,n.S.s.i,»n:ilH uihI imlustnal '^^^^^^^^^^^^ 
K tin. intlMsnhil fMliTpii^.. whU'h «.in|iloy>; .siillirinnly I;n«r nuMihvrs of (li.^ahlul 
tn uarnuii till. fiiriiiK of ijnaliri.Ml ivliahllimti..,, pn,i'r>M..MaK !/'^ »*»***"*' ;,;.'\ ;* 
nun-, our otriipafi.uinl <atVty and hfMllh sprrlalisf wjM ruirmal > Ik 
.miumI wifh lh». rajv Inr tin* disaMoil ami iinimpainMl aliUf. TIm* « »ri npatltam 
Salrtv Mini II.Mlfli A.'i iiiaiiilati.s \Un\ tit.' Vniii.iial ln-lifii!r ffir MivupntH.nai 
SafrfV aihl ilraltlr I niln p.'rs.,fnii4 ipialitii'il tn piil Hiilii^f ry into roni|.liaiM-i* 
thr \r\ TlM* William Sti'i;:tT Art lia^ Lvi-n tlfsimu'tl lo nisiiro nrriiimnotial saU'f.v 
ami liisiHIi I'm!' Jill Wfpriit'iv, tlM\v fli.-Ml»li'd »>r n'»t. ...... 

Im 'iir Im'M Hf IMV K!in\vliMl-*.. flir NatlHi.ai Iristilut.. ffir U(rnr«an»>iial xtt*;t> 
;,n*l lIi'alMi ha- nor' iVfpir'^ttM!. t'nr ilio fortln-onnnu ynis. rniols i.t traui- 

iut: pn.uranis. If will I.m a naii.nial .lisaMi-r if trainiii;: pr..k'raiu-^ in ..r. iipahnniil 
Mifftv anil lioalth aro plni^^iMl ..nt. A .mtLmis trrhnnltp^y uap fna.v n^stilt I his is 
.HI iw of rlianiriiitr wurkfiir.r arnl rlraiik'inu ii-rtjm.loj-y. iMir in^lnstr al work- 

fnt'i'M uMfs iililiT anil, ilo'rofnn'. lirrnniMs fuon- ami nnM \\uisvi\ tn (liMit»illty 

wliirJi ntak.- th»' pn-vrnt jon f.f viaiinnal disability Mrnunlnu' ffom physical 
liapJMin.ont i\u itwn hiu'li nu tin* list uf natnanil prli'iit ifs. Tin. wMrkfnivo 1^ tins 
rntiiifrv'-. Miiiv na-anin^fnl n-s'-urriv t^niifr Mpari fmin tho hnman ^ntfrrm;:, wlnrli 
1'. viTv riMl'tM anvhnilv lonm-fliMl wiili arlnal itMhistriai wnrk sjiuatlMri^. \vi» 
r:\ui\i'\ atlMnl atfriii.m ••f tin- \vnrklMni. l-y pn-niafiirt' n'tin-rnrnr rauM-il by ilis- 
;iliilitv \V»' aro alroailv in danui-r i^f hiTitiniii;: a h*s^ <li«\ flnpiMl rciuntry with 
tv-prii !m hialth ran* Un' tho wnrknm pMpnlati<»n. A fMrhiuilM^y uap with r«'>^pr'ot 

!,, tl rt'ri ttvi. niili/i'tif.n of .air limnan n^^min-fs is r/ipitlly ;li'vrh»pitm iM-twt'fn 

Hii - .iiHi lit 111 !' i Munl I'll'- 

I. !lior»'f'»n\ Mihnilt rr^prflfnlly !•> tln.-J r<»nnril!too. iwii proposals; 

• 1 I Au niri'n-ltl»'»l priiurant nf iraininu' "f prartiiiHiiors jn thf fh-hls nf nrrnpa- 
ti..ii.-il sal'i iy ami lu-alrh. f.irusin- nn hnlh llir nmN nf tin* Imalthy aful fli.' tli-^- 
;ihi> it nn»h i' !hn .lU^plfj-^ .-f ilir furmit fiani»'\v.«rk nf tho \ati«aial In-fifnli' fnr 
i»r.-np.iii..n;il Safi-fy ami Urallli in i-m.. pp. ration with nfhiT a^'rin • ^ni h a>i Ihn 
s..ii;i| |{..h;il.ilitatii.fi Aihniin^^iratiiiii anil tla- Si-rial Sri-nrily A<lmini-t ration. 
A la<k f-pi- -InnilM III' iMopatH'lIi'ii In ilrfi-rrnirm nnt li.iw niOi'ti \\r savi* i»y i1m» 
pha-inu ''Wt nf trninlnu' pmu'rato-. hiii hy h'»w nin«'h sfnml to |ips«» in t^^rms 
liitih )iii>to't:iry Mriil in hunia!^ sriffrrinu 

j-Ji f:n-«-art h !ifilizatinh n'ntrrs ^^IhmiIiI in* osrahlNhi'M. 'I'luw '^hnnhl havi' a 
-p. . iii.- fii:ia.hiti' * t.i -rMn ii fnr h.i-ir -p it»nlilir aio! hM lm-'In^fii-al i|»'vi»l'ipni«'n!s. 
til ••\p|..ri. ilii'ir pnfi-inial r»*li'\ ari'-p- to rriialitliiii t inn, tn ih-vi-lnp prm i'ilnr»-j of 
pi.n ti..j| nfiliry f.-r v. .r;i i j. ina! .•isM'>-.nit'ftf nn'aninu'fnl fi» iln* mliahiliiafinrj inm- 
inunifv .irnl ihi' UMlii-irial i'inp['»yrr aliko. 

\Hil iin.illy. rlu'V -In-nhl h»- nh.-trL**'!! witlt th.- nuw^ ^f ir.nnjhi.' aii»-i|na»i' imm- 
l.i.r-, ..f j.ir->rt!.nl *Uin»'il In flu* pni.-f ;if»p!ip\ii i'»it nf tlip- fp- lH!'»!(.-ip.. uwillahln 
lh.it rn''.iiiin^r'il n*viitK Im- ipMiiici pl :if:il a tna vi'i'.'ifn mimhi't- of ills 

iil.p.l !h".r with -nlp-p'ljt»ii:i! i tnp.i I rtufii I th-i-*' uilli tij«-iliaiii «|i«.al«iiity and 
fh'i -n \\li" iiin MM'n ly ili^alijnil . :in lii. ri jnf#'i:i:itni| itif I ilo* I'laployini'nt 

pi I K 'J'VH, 

A n-|..iri l.f til" Sp.ni. Ki-ranli ( -.nii mn i< -n r#.nj#.r i.f tjn. I ' mvi-f-iry nf 
l*if I • fi'Ji'u'h «• I ha I ihn ^T'lMi'-t hip-'l '.f I hi - . «ininry \u Uw t:ihl i.f hlMtii.- 

i.il .if.'i tioiii III r.M I'a*- itiu'iiu'iaiu' i'- ipi.-iHlii-il i fi -t i«irl l»*ti.i I piT^-'OtH'}. P'lvrrty 

i;r:j t'l i|i-rlhjlit\. hr i' jfi ti-ini- tinnOi'.ii .Mid lu. 1 1 • -ri ; 1 1 . .il* hv WllV of Jnli 

i- r J' Mi.n. i ■ ipmI t( i- aN'» "ri*' Ml* f h«' I .IU-- -ai a ni.i ii-r n.-itl-aia! <r:i\t\ 

..f thr n.;ihiiifv i'f itp.in> indM-trii-. t.. ..»in[--tM •.•p - >f nl 1\ in iii!rrn;iii«ai;il 
iiiij rki-t • It ).p';i r . "0 I'ai- .Irli- it i.f |»:i \ ami it ^ :iMd fr."-l i tnp^n-Miih . il diniini-h»'- 
fljf |.\.l i-riiuoi.ih h.ipj.iiM ifi thi' ry 1. fi.r "ii.-. l*ri'l th.n ...nirfhitiu' 'mh 

lir .i»>'.iit it ifir-'Uirh .i[.pr"{'ri;iti' h-;;!' »r»ti'in. whi^h tuiikt - t*»a^ihli' thi- two 
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I»ni|NK;tls ahoviv This, iif .mMitno, iruixi Ik* follow imI by fnitliful nuil cfrcr tlvf im- 
pl#'iiH»iif;iiiiin. in an'onlainu* with intont .if our lo«iNlaioi>. of aiiv such invvs 



\mv York I'mvmisity >ti:nr<:.\r. ('KMm 
iNsTl i tTi: OK Ui;ii.\Hi!.n .\Mo\ Mun< iM:. 
.Vt?m l'f/i7,„ .V. v.. Ihvvitkhi v ./7, 

Hi*' IMs-sirinlnafioii of NASA 'IN'rliiiolojjy. 

T*.: n,m:ini A Uusk, AI.I).. rioiiniiutr. Ih^mrhiUMif of IMuihilihttion M^Hlicim*. 
y I'oni : .Iniiirs M. Ihvyrr. Krwiij K. 'l'i«'hatior, 
This tiifiaoraiuliitii is writtoiiiii ivs|Minsoloyour rwut iiH|iiost : 

SUMMAKV 

1. MoHi NASA r(M-l)ihilnuy Is w'jOI dofuiueiitwl and. with nioiUilrntion, could 
ho iisftiil III thf hifiMK'dlrnl aroa. 

•J. Tho Imrdwai'o I't.r loaiiy syNtniis was pHMlinvd in lliiiilcd i|uaidlrios and 
ran ho «lu|>lioaicd niPX|«'Usiv(i|y nidy through qaanfily prodnt'tion. 

'^'dnf vi'idnros ainonu' lalmratoriKs nndd rosult in r»'WMif.a-klnd rosts hcinu 
>liarvil Mipy woidd niTossitafi* niulti-party n.ntraHs that NASA is skilled in 

I. Tho iHjfonfial puyoff in ovphaiinu sucli n»rhnoloKy is fnonnons. niouuMiiral 

foh'im titry ahai tahl lialvi. hns|iitali/ation nists for inanv iMindlthais 

^^»'nld U- Kn.ar. Thoiv would hi' dramatic heiicllts in 

iiir flit' in>';i|i|cil. 

.\«.\v l..nisliili..ii iiml fiiiKliiii: in.Tli:iiiiMii< tiw iiff.lwl to ii,ak«' Hit' ht'iifllts 
i>r .N.\>.\ n-sfjinii uvjiiliibli.. in tlicfdininmiliy ;it law. 

IN I 1101)1 n iO.N' AMI (iK.NKKAI. IIWOM M K.MlAl IONS 

Th- NASA ic.iifiMiii of thf 1!HJ(»"« will \„uA stiiinl as ntic of maiikimrs kiviiI 
ii.-l.i. y.-m.'iifs. A l..v.i,i„,|iii't is a im^v iuwiilmy ni' acviininlalr.l kimw Irdut- and 
lf. lini.|M.. .st„n.,| III pri.j;ivss reports, mi <(iin,ait,.r tap*., ctnlHidicd in ..MstiiiK liar<l- 
vV ' ■'•''•^ '•"'■••i<'d iis p.Ts„t,al ..XIHT1..I1.V l.y tli.. tucii who did tli.- 

work. > iMv tlif local iH.it.i oi 11... NASA work was |..|..in..|..n-d .Mtilr..] ov.-r iivinu 
iiuih. all Ml this ,.xp. iiis,. holds ..iM.riiio.is pn.niiM. for the tia-diral ••onitniinit v 

I Ills iiirii...iaiidiiin simp'sts how son { this ran 1h- tr iiisfiTr.Ml to tlic Aiii.'ri."ui 

tiK'diral (■oiiiiiiiiiiily. 

•I II.- ph.xsirian woiMiit,' in a Imis.v Jiospiml has huf liltl.. tinii- avaihd.l.. to >lft 
"""1'"'; .' ^'-N^^A h!is pio,hi,.,.d. FiirtlH.naorf. ifsiilts an- i.n..ii 
■ on<li.-. Ill s..phisii.ai,.d .•ii;:in.i.rln^' liiiiKiia;;.- with whi.-li plivslrians nmv |.,. 
'il.taiinliiir Aiross i,. individual ropoits will Pnicilt ffw ilort-.t's. and tVw.-r 

|.ati..nis. II,,. aiiioiiiii -i data inii>t 1... ii-dnr,.! t anayrahlo six.-. I'or ..Natiipi.. 

I M- d.-i«n ..r units to handle linii.nii ..Nnvtion in x.t.i tjravity invoIv,..l son,,, roii- 
: 111 th.. niirsin;; raivof 1 li.- panipl.-;:ir. An astronaut .•.,ntiiii>d 
I'. .1 .apsiii,. tor a w.M-k li.is many siniihn'itifs to a palinit in a wli.'H. liair Tiif 

'. '"I-ni r"' ' "'i" ''7'","'V.;1''''"' •"'"'•I'- 'li^I"-'! >.v»"m in.iy .-ontain inforiMatio,. 
iM tn to „„jt hospii.-.l. li... main point is ij,;,, ..,.„„. hospitals .^|„alhl ol.taiii a 
Irw ..I tlif>-i-s> si..n.< f.M' stiiiiy and .■valiiatinti. 
Iiiiiii..li.ii..|>. Ms.m.l ...iisidH-.ition pivM.nts itsi.|r. .\,.ithrr the liar.lwarr 

.■•I- Its d...nm..|Mat.ut,. aiv p.irti, iilarly i.M.fnl in ;,„,i ,,f t ,.,.|v,.s. Thrv nmst 

' "' ''"■'li'-.il •^-ttiiitrai..! t|i,.> miiM l„. mndilit d for . liiii. nl nsr TliP 
P1.--I. <yM.-... ..| \.\SA K.-U'ion.d ltilon„atlo,i<-..at.Tsis|,.-,>i,,,|U „s,.|t... Wh.t 

I.nV.M '^ili i-'-^i'"'-'"^- l'<" i."lii.iral assista.H.. 

I I'll Id s \\ nil It iiii-ff 1 1 ill I nn-siiiii ■ 

• I • To iMialr not in.|i\ idnal ivports, l.iit s.-ts i.f rrporl> ivlatrd In a ii.-ifli. nlar 

I.!', ''! I Vr'^''""'*" ■••^"il^"-!- i-.-.ui..r tl....... , ImMms in 

> .iiM .r.i.-.nd.il.ir m a pl..^M.•lan Tl... .■.•i,t,.rs M Id .s,i,ii,s,m- is.-s 

\\ioposi:,. |,.-i,tr. ,.t,-. t,„- .nHiia tli. iiii.,lii„| iM.ihnMUiit \ 

,''r \ "•'■"•'•^ -l""dd U. al.l,. t .li-...,. , /i,Mpon, nl< atid nr assfm- 

l:l;;^!::7.V:.;.n;.i';: ' •""•> •..•n. i.. .-ryii.u 

■:!. Tl,.' ...l.trl. 11...,! l.i |i;u,. Inndin- ;a .lil.ll.l.. .JU;,|i|i..,| ;;,.,.„,i. ,,, ^,t;Uyr 

■'"> "I'l-.i-tia.ni.-. .|..w.|-,|.i.i| Tl... nun,!,, oflhi. ;.r...-, aivdiJ-i, H,,,!.,. 
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00 

it \^ Kutlirlriit lit iiiifv that iicltlMT ilufiuiiotitntioii imr hanlwnrf \Nill Uv 
i»\|tlnitril uitU'o i'i>m|M'fiMit |HTM»iini'! ;iri» jjvM iImIiIi'. Maslt-Mllx . !ih»:iiis tin* 

rtMiti'r< sltiitttd Im* NiMiii:«Mri!)i{ rcMsin'li iiimI dovclupiitftit {M'njtHtN witliin I lit* 
iiliitiii'dii al i niniinitiit V 

'V\\r utiii/jtti>>)i n!" NASA inhnnln^fv will n'i|nin» n rIoM'. fuiitliiiilti« kmiihtji- 
tmn lu.|\vfi'ii till' rii;,'im'frlhu niid lurtlii'Ul rdiiitiiuiiitirs fm* whlfh at 
p«'r>i«!ii. nn iinM-iia ii'-iii. 'VUi' inni'i'pt n\' fMuniilril NASA U«'uli»ruil Int'tiriiiiitinn 
r,.ntiM's would |irc.\ iilr surh m iniM'lumiMii. liitu'n«iiiiMM's. l«»c'utt'(I ai \\\\* NASA 
ri'ntiT>. >iniuld a«'t Ms !h«' r(»uii'*fl«»r.s and advni-atrs for ihv uirdirnl rnuMininit.v in 
a ilinhi;: with nijiMii!'ii< tm'iiiU' lm«»m|i.<. 'V]w l»l(»-riiKitH'*Tiiiu uninps shmild he aiilv t" 
nmd |inHMi<iim jii'i»,iiM't< inilijitid 1»> tlu' tMi'diral and MutiuMlii-al MMforx. uiilv 
w Ih-ii ai! tijrsp rli-an'iits ,\vv inirrat'tinu will th«* rnnraiMiiN |mttMitial id* NASA 
r»M-hh»»hm\ hi' lral.\ "availahii*" In ilic sriisi* that palh-nlN In a hu>pital will rrn'i\f 
Ni-r\ ice*. 

(a:M':H.\I. < nNsIOKllATloNS 

i]) NASA iais niadc a ri'al and (iii;:i>lii« ♦•n'nrl !c» sn* that its kanwli'du*' and 
sUiii art* widfl\ di»rnjiiiati'd. natstaialinw in this rr;iard an*: JUoau'diral Apph- 
.{jiaai- 'I'l-atii.' S«»ulhuiv-t Ifisilfati*. ViOO i'lilrhra Kciad. San Ant«»nic . Ti'\n^ 
Tvjs}; "j iM hnfilii-\ Applit alums (irciup. ih-nrm' NVa>hinylHn I*. .Nh'tht al rmti'r. 
Iihtli'uh- Si-iiMM I's i 'MianM!aic'ati'»n.s l'rnjj*«-i. \Va.sliiti;;ion. !>.('.: Stanlurd V. 
Si hniil «>!' Mt'cliciMf. PiMMai'difal App!i«'aliHns 'I'l-atn. Pah> Attn. Tallf. 

cji A niajnr pmhliMa ra«'in« a naMlh-al n-M-arrhrr atliMapMnu In rxphilt tlii> 
ri'i'liniihiu> is its hiuhlv sjuM-m II/.imI naliirp. l-'nr iaslafa-c. Ihi* um* nf .snlid-sfafi* 
I'h- f ii.ni, s iisiiiil!.\ inviilvps tljr nsr nt* rusinai d«'<lunmi •'rliip" rir<Miils ahMilutiOy 
I's^i'iilial til I la* iipiTaliMh nf tia* w iinh. svstria. Snc-li rhips w<ti' prndariul in 
>niall ipianlitv «ia tin- lia-^is ni' i iKi plus r<Mitra» ts and ai'r jhi IcamiT rnniln*'f<-iall v 
availalih* [I i- 'd' paranMnnit si-^niiiiinH'i* tci ilfVi'lup a t*un«linu aaM'hanhin in 
niaUi* 1111-- i ir. uiM-.\ « la*aply jivailaldr ti. clinit-iaiis sc, that it ri\\\ hi* ha nrpufaJfd 
in a mnnhf! nl" di*\ fs ii-«*d in tla* diammsis and lri*atini*nt nf s? roUr and <'au«*fr 

pat a*nl s v * . 4 i 

Tln' • iirrrni pnlii-.v mI" widt'ly dissi.niinatinu' writliai rrp^'fl^^ "ti NASA twu' 
ii..i.rj\. t.a! chMi.MiiLi I'linditiL: l'«»r hardwarr cmimn! rM« ti«>n ;ind c»r aaMlili«'al inn. 
itiaKi'N snri'. I hat »'\ i-r.\Mut' ktjnws of Mppoi ianit ii-s availahlc hat dnniivs any possl- 
nl* aidi/in^ IIumh. Wiilj iVw f\ci-iit inns, NASA d«*vrh»prd drvin-s whirh 
i:i!iI:m! !.»• ii'ja'niliiri'd icaiian'ri'iallv M>inu ln\\ hnilu'«'t fandi!i;:. 

Tin' ..nuwijil i-i|iii|.Mii-nt was haili lii >Misi.aii d*'<iu'n in Maall prndnrtinn rniiv 
"I'his .■..nshjiTalinn iAli*hcI> Iji prri i^ii-ii innti»rs, »-liM-n-Mnic «nai|»nni«ats. I'lrctrn- 
..I.iu-mI tra-i-ihi. it-. «Ai'>ii' an'Jal allnys, Miat flhiT rai»rdiriar> itfins. 

Ktlh.T NASA iti' -"MH' iilhiT ai:cnc> slimiid d»'V*'l(»p a t'lnidinu aH'r!iatji>»n In 
mnk.. ihrM- drv.'It.pnii-nls aia -ajlv vi<ihln lait aNn !inaariall\ ;i.'.-i-ssi(,h., 

I i> It <ti..i!hl n..i t'f sii|,j..,^i.d that I'Mranrdiaary <uu\< «»r aicni'.N am m-ndiMl. 
•I Im- p»-r iliMa nf pi-MchM-ini; a ili'vi.-n rapahh- nf i.-lpna'f iTlnu' hlnnd prr^snrr. 
li.-iri iMi*' rMspir;,!t..M and i:K«i data fr-aa a siti,i,., t in a idult vi-hii it> <'i.iitn- 
f.r-.. w;.. . niiM-rvMtiM.lv ..^liniairil at "J r. aiilli<ai dnllarv Sm h a tiunn- l.iM <aai;s 
iiM.I.T^tjn.n.hh' wlu'n It i^ f.-ali/i'd that niw -..lid -tat*, i-hip rin-nit . ..Ms a[.prn\i 
i,,-,!..l> SMHiw Thr niAl nur Inuaha'.! wnid.l •'•»•.! ahnat ..n*' hinalriMi .|ullar< ••arh. 
t.riiiiiiim I. Ml tlaaisnial dnllar-*. Hal Wiv m-M M-n thnnsaial .■inaiits w.add nis\ (.la- 
d'.llar li i'..r aii.alM-r tmi llmM-Mnd <Ii»!lars. 

11,..^.. ar- Ml.' .M-.ai.aaii'- : "..nr nl'-a kind" pPMha ii^'ti i< a<l rnanain ally i»\- 
IM.^iv. -ivu Mf:, Kind" 1.:.t.hi's :n'.' rhrap. Ma.'h ..f NASA t...-hanlnu> was la 
ih,. ..nr..r;i Uin.l .-apidalitv. that drvi. ran h«- prnda. rd l..r widnr as,, llial 
n.I.iiM. 1> -ti-Mp '"Hi*' draia:.ti.' .Ir^p in lh»' • nst ..f dt <U mp .•almlalnrs m 
x.in.pl.- tlji- h\i'rau»' thi- i\pn iif n.-nanni '-an I'M^rf. 1 



|;»;^ SI insx KiiJi III! IfU'KK 

.1, II j.- al..•r>.>ar^ dio.'niiaat.- Imrdwari' t N7* itd'-rifiatina tn a laultiliHnlV 
..t' r..^.Mrrh.M- in Ir-ialal--. n..-dir;d .vidnrs. ar:,di-inir lahnralnri.-- and napistrial 
n.lM.n.i.a i.- NASA i< I hf h-iiii-al au'-n. y I.. ..vrrsm !l.i< pr-rrs"^ 1 Im^ had Hi.' 
..viMM i.-nri. ..r WMfKia- wiili <|MM i!ir . Miir r:iftnr>> I'nr |a''Mlucl aaj nt iiauliMl. nuai> 
>lM.. i.,h/..-d ii-ni^ an.l al^.. iia^ hnill ap ;ia .dhiM.-nt inl'.»rnait aa. Iranstrr rapa- 

'iMHihl i-.a-aadah' miiil. -line's that wiadd r»M|airi' Jninl vptitarKS 
;,n..7ir' ^-v.-ral in .utntiMns I'm il.-ni< in iln- f.'W ..f Kin.l .'la--: Twn parpn<«'< 
^\...,l.^lM. .TMMl fi u..nhl pp.vidi- :\ -tmni: in.'.ailivr f.-r di<' ii-<ina^ ajn«am many 
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Dl 

..l.vinn"" I'""'"/''!"'"" M..iim.iiiili,« M.r..mil:il.ili|v. Tl... m..sf 

l.M.Jtn-f to otlHT lal».ratori..s f..r ihr i-rnUurll..,, „t a jmrilridar lysU^^^^^^^^ 
i.XAM|.|..:s UK smirir iki iiNouxiv < niKKMi.v i.i;vki..,j.|.;„ u, r not c .imkuchmv 

At |.iv.s,.,if ll.,.s,. ,.h.,;tr..,|,.s aiv lal.riral.Ml l„ ,.,„.i, lalH.nitorv f,,.i.i a xati. ,v nf 

u'f .;;:nf;,::;;';;,,!,v;:;::,i;;;, 

.ni::nsl^:iK':;;;li:r^^ i».;..M>..,..,ri,.,„.os..u.s.: 

^^ SHh-minintHVv Hintilvinvtnt I'nit 

ri.iiijii.Mitr i:i,i,.ru f'lnth fur Orthotir Ih-riri't 

Nfa...lar.| ,sf,...| rn.r.u.s nr.. .lim- nlf for w.-ak.-n.-.l ,.afi..|,i. f,. inaiiipulal.. in s,„ l, 
.Mo>( iin|H,rfaiit flifcnaiiM.ia'af>ai(.cas|h 

,,,7''7V '''!''r, '," '"'^ "M.I. r NANA rUr cv:>i,l,iu: 

al'v:,:a'^:::!i::!;:'r„:^ ••'■'■••"> ->^n.v ' 

J. I'nixthvxin hi' Miifiti-.i 

NASA lias .|,.v..|n,,..,i u vari..f> .,f >M,all. liuhf-wriu'lii m-.f-r^ rliai ar.- 

auhla" '-"'■'^ l-'-ifi. w.inl' 

SiHi aiMiorv <■..„, I.in.-I ^^Uh s.iiial.l.- Iianlwar.-. aiv M<.f.ii ia arfili.ial lin.l.s 

"•■<l.......'al |.auv nirn.T^. ..f... a„.| uUu-v pr,..t .i-vi,..., Tl,.. Mi ...|,ani.-i 

!••■"""•'!'"■> '.' '"• "•"••■.■-r.-.l in n^in-j .ii. h n.nh.p. , v.-l..,. ,,r... l>i..n |..a.N 

tor ii-f in iii.-aNiirinu lii"iiiic>-|i;iiiii :i| prnfil. s. 

Th.- iiiofMis a\ailal.l.. from in.ln<ir.v ih.-..ri..irai.. Mini.. ..f ilii^ .\AS\ .l.-vrlH.,- 
m.-nt l.ni a-v ii...-,.ssaril.v pr...iii,-,..i fnr a iinnl.Ml ranu'.. •>( ai.pii.aii..i,< .„i.i ofn-n 
r.-.,.nr.- .■N.-..SSIV,. . .irr-nfs -r -!,. n-i m.vi thv pr.Misi„n .■..nir..l >i....aii..ali..ii. ,.f 
llif nriiinal N ASA i iinirai ts. 

■'>. /•.'/•'< ■>!■, Ii till Suit fur l.iiri,)lii,liiiii . I 

Tl.,- l.anu'i.-\ HfM.ar. li r..|,i..r lias .|..v. |,,p.,i .-v.. -l;.-l..|al fiana wnrj, Uial 
l'.-niiMs ((,.. ii.faMir.-ni. Ml nf m,.. iinil.'> Mi.>,inn r.^lativ.. t>. >...-.,n.l liml> lu a pr.- 



ERIC 



. S3 



1)2 



lulify IS tifiili-r li»si at I:iimm\\ I iiivoisjf.v atnl \Uv \ A hi»s|Htai in Mianii. 

Tin* HioimM liaiii<"< I .al»Mi';Hni'> lias, willi ^nim' tlitn»'Ull.i , Imili a h»rili>iiiit ti'! 
iishi« Hiiiiiliir |irlnrii»h"< Jnii |»in<|iii'inL: Inlnntiaiion uf a ililTfrmt iialiK-i-. (Hir 
lulninihir.i wmjhi Ih- njnst iutrnv^h'tl »ii i»\i»liiiHi»u llu' iiihiTtMit r^palillll.v nf sinh 
a in nir;is!iriiiu' tlir r»'^p»»MKt. ^^\• t)M* ImmIv i»»m va!i»'t\ n\' liltin;.' tal»s. 

'I'lii'^ MsltMii has i-nnslilriahlf rliniral 'titi'i'f^t Imtmuni- il wnuhl allMW llu* 
itxaaiMM' i-liararti'rl/jiiinn nf i!i-iH'np:ithii'ail> irijnriMl f»atlfniN nuMiviT.v iHnurrss 
liui'iim a ti'i-nlnicnl |iri»urani It wniilil iM-rinlf Muani itali\ r ;jalt anal.x'^is frrf u\' 
••ririiitihi-rliiir wiifs. It alv<» larasair^ tin- alalil.v ul' a patinil !«• Inni- <ail a 
tlir«»i' <liia«M!siMii;il path-ra. 

ti. nrufftnu'lf r 

Tlip Uinnirriianii-*^ l.alniratnrv this insiiinti- h;i^ uM-iat itil»'n'st and rxpiTlisf 
in i'>t"hanii r»M»nlinaf nai sltnll«»s, in »-valiin! in« pilnt vivtnil riM.Mlinalina NASA 
has 'ilfvi'lnptMl a systrrn thai nlhnis lr»'i' ln-ail niuiinn tail I'jin nn'ii^ini* r\r ilin-r 
fi«ai. ptipil p»»siU(.ii. pupil dianii-trr. tlin'i-iinn aa'l vi'lm-ll . >•!' -.run anil ra«ii»» f 
h'tri/HntMl In \iTthal M iin cxrin-^ion. Sacn :t s> .ii-m wmh; ; • itat»lv pr-mlun' 
infitrnnitinn nf -j^vrul -:i;:altl»an<-<' riinit-al liiMnji'rlninir- ;i as in th<' 

t ri'HinM'iit (•!' hrain thnnau'c 

ihvrn thi' pi'MsiMTl Ml" srcurlnu' an «»rnltanflrr. thi' Utiann-hanns I^nhnratur.v 
WMulil Im- willini: to priMpni- mi- M-rnrc lh»' i-MMipnni'tifN I'm!' si»\i'fal iniM*' In •'i»n- » 
ifMH-fiitn with MthiT lnh».ratHrn'^. Thi- iin-»'ii!iw wniilil iMM-nnif r\rn stmnttiT if 
ilUrii'.-iiun's hiihh' If nM\ that M-vrral lalMn-jtmrirs wtailii iisi' xintiia r NVslrnis in 
ililfi'ii-iit H sii n<a li» i|i!|»ll< af«' rxpi-riini'iit^ uaiH't'.-Nsarilv. 



Si»\cK Kr si \i{rif CiHacniN \Th»\ <'»n ii-ii 'I'wn St uviAs or rur. Ni ia»s or llNOi- 

NMJUM. S«tM::as |S tilt. l-'tJ.in • M- U L » M I M I V .N M A I A N M 11 1 \l A \ KAri««{S 
I iM.t M I III N»* I'lnl l- M lM H 

ihv Krviiii I{ 'I'irlt.-miT. I^rnfr^MH- aii(! Idn-t-tMi-. I>i\isiMii ..f lllnrin'chatilrs. 
Iir,fiinii' i.f lirhahililaiinn Mi-ilnin*' anil ihr (\-ntiT t'nr SMt'»'i\. NfW \..rk 
I nivn-^iiy .iimI Alan A (JlaM-r. A^-^i-tatit l'r..f.'>snr. M.-.-hanlral i:nKin»uM-um 
I ii'parlnM-nt. rnivi'isiiy nf j'itt >liui'ulj i 

Thi' Spai-r K.'^i-aiwh ri.MnIiiiati..n r.-ntt-r. rsiahlMinl in May. I'm;:*., has tho 
l'..||nv\inu rnnrti.in** : i I i it adniini-ti-r-: pr.'iln.-inral an>l pustilHrt.iral frllnw^hips 
ill vpan- n-latfil ^.M-mi' a. til i-tju'itirrrinu pncran.s: rjt it mak.'s avaliahhv nti 
appiiralit.n an>l afti-r rf\ii»\\ alliu-atiMns to n^^^i^^t la-vx fa.iiliy na'mlMT> in tia^ 
iMvisnai Ml" ih.' Natural S.-ii-in i-s ami thi- S* h.",i Kimini'.a-inu' t»i iniliatu n*- 
MMiTli pr.<ranis ..r tn pi-riait r>tal.li-lii'il fa« utiy nu aihiTs l»t <lo pr»'liniinary : 
v\..rK ..II n-r:nvh iilra-^ ..1" a n-.v.-I .lia nn H-r . ( :i i in ihf lii\is|nn ..f tla- Natural 
S. ii'fi.-i-s tt niaki ^ an annual alh.rali'Ui ..f l"nn«i> t.. thr lnl«T.|i^<'ipllnary IjiIhm'H- 
ti.i-v f'U- AiniM'-plM'rii' ami Spai-r S. ii-n. *--^ : < li in I In- Si-h»»il Knuitict-rinj' II 
i;,;,"Ui-. a Miinlar allnrati.ui ..f fan^N t.. tin- I h-pa rl lartit nf Mi-lalluru'lt'al ami 
M.'.lrrial . I'ln'^inrt-rinu ami l.. thi- pr«.u'r:tp in llniiitu'^'rinu' KyslrUis M .iraiL'<'iti«Mit 
Ml* !h»- hrpai'tn.riit nf I IH 1 u - 1 li : . I 1 aiu'ini'iM'l itu i aial i .'n iti romaM't with tho f'ni- 
\. |--it\ s KiiMvv IimIum Availahility S>^ri-m- r.-ntrr. ii -."Kv |.. a-^isi in tin- Mhlrrly 
tran^^f.T .if m-w -pa.-i- u'l-m-rati-.i Ua-.u IimI-i- in imlu-tri:il appliratinn. 'I'h«' ('rtitor 
alsu i-MH-*; pi-riiMln' n-pni fs ..f Kj,;,,-,. ,,i|rnli »l rr-rarth ami a Miinprrlnuisivf 

atiti'iai rrp.u-r. ^ .t v.. 

Till' <',.iil.'r 1- -.upi'-u-tiMl hv an ln>t ii uti'Uial wrani iN^^ti nh» fr ati tpf ^a- 
tiunai \rrMnaufi. s ami Si.ai.' A.hi.iiii-t rat i-n. stPMiiuiy siippli-nn-nli'il hy «t-ant< 
rr,,ni lliM A \V. Mi'lPm I almat haial ami <'!iaritaMM TruM. ilu' Maurhv Hilk 
MiMliral l-'uml. tim l{i«-lianl KiiiL' M.-lhui rniiialalnai aial tin- Sarali Mt'Uati 
S..ili»' I'mimlatinn Mm-li -.f ihr w^ivU .Ii-M-rihiil in SUrc n-pnrls is llnani'<Mi hy 
♦ttlirr uMani ma«l»' tt» imH» iiittai fa' tilly an'inlu'r-'. 

'Ih.' ivvM .urvrv. nf thH N.M..N ..t' Kn-iriiMTinu' S.-hnnlw in tlu' Kirld (if TUn- 
„„., l,:u.l.Ml ami ilun.aii |-:..-in|s lai-iia rrin- IMm-atinn u.'r.- .•niM'mf ...I f'a" tiin 
ln..ni.-hannat an. I llnmaii l-'arn.rs |n\i-!«m ..f ili.* Anii-n.-an Sun. -ly nf M<- 
rhaiii.al i:ni:in»Tr^ ilnriiiL' 1!m;i; ami P.n'.V h> I'.rwin U Ti'-haurr. Kxi-inli vi* 
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roiiiiiilftH'. Hi(ittiiM'ttnnli*iil and ilurunti Fariors IMvlslun. Aiiiorifan HorlHy of 
Mw haiilrHl KiiKliiiHTH ami by Alan A. (Hawr* Kiluiathiti ConiiiilftiMs Hli>iiiiNliaril' 
nil atul iliiiiian l^aHorH invlHloti. AiiMTlrim Huvivty of Mucliaiilual KiiKliiwrn. 

TAllf.K OK eoMKNTB 

OilJiTtlviS 

Tha Sample. 
Approai'h. 

Nntun* and rnK'(»HHliiK of thv Data lird'hinl. 

rorrHatlon WIfli lifHUlfs FroiiKUIior Survt^ys. 

Ii«*miltM From tha lINk) Survey. 

HemilfM From tha nW7 Survey. 

Suaiaiary. 

AcknowMicoiueat, 

HlhliOKraphy. 

SeviTal rxi'i»lli»nt Hnrvi\VM ahoaf tUv htntv of tin* art of hloriiKluiHTluu. Mo- 
ini»<'luml<'M. and M(aaiThaairal aad Iniaiaii fartors niKlinrrliiK at AimTlrmi uul- 
viTHlfloH anil ('f>|||.«os do already exist 1 1 id).' lAkvw'isv, already under way are 
HtU4lles fM«ned to deferndne (he best NyllalniN .stria*lnre for* the tralnliiK of 

In tlio.m. hrani'hes of tlii> iirofessira Nyldrh are IH'e-NrleMnss orieutnl 

{ li-lfh, ThlM re|M»rt endeavor : to roaiplenient and supplenient tlie aforeniea- 
t lauMl two NtrandN of hn|UlrU*N with the opinitai i»f eaKhurrlnK edueatorN ahont 
the aiHMli Ui train, in Humeii.nt auniU^rN. hadly-needi*d profeMM|o,»ilN for tia* prae- 
tiee of our fn:.t.di»veh»piu« iliw»|pjine. While the parpose of the Two Snrveyn wa^ 
to olitain inninaathai on hionierhaniral and human faetors eUKUieerln^ Vdm-fi- 
tlon in particular, the resalts are of lute ent and apply to nioHt arean of hlo- 
technuloKy. 

TlIK HAMM.K 

One htniilml Hi.v..nty-Hix euk'lneerlau srhoolH )/7) enJoyiuK full pn»fesMional 
uceredltatiori wen« eaavuHHiMl hy two different suryeyM 

Tim first Hurvey. eompleted In ItHtU. indicated t'he need for achlitional infor- 
HUitlon. MO a serorul Harvi^y was n»ndurt..d in liHlT. HesponseM were Kood for hotli 
Hurveys. with W r^^sIM)^dents for the tirst and HI fur the sirond. Moth Nuryf>vs 
were direrted at the nivds hasir to tia* training of engineers. ilfe-Meirnee orieii- 
tut^M fi their !irofeM.^lonai fUitlook, experti'd to praetiee as s|ierialiMt eUKlneerN 
in their own riKht and not niereiy as. for exanipie, iastnuaentation euKineers 
Mup|M»rt u« pmjcraniH of other diHe||nines. Instrurtion.s for the uueNtlonnaires 
em|»hasi/ed that the terni "eouise"* .sh.Mdd In. deeaa^l to inelude ea.h and every 
Mdiednled aetivity ( e.^. loruml dasHes. luhoratories. srndnarH. orKiu Ized work 
l»v graduate studeu .s on a thesis or diss-rtatiou fnr a deune. MuiH.rvlsed nnder 
jrradaate projerts with Mihstauflal instrnetional eontent. efr.). It wus ,Uph " red 
that th.» existenre or nhseia-e of „ formal eurrleuhmi in the tlHd at the Institntlon 
n nvassod wuH not a eriferhm for partIeip„,iou and that the survey wo i not 
ho rnarerned with MiH'stloas as to wSa-ther these aetivities would Im» eoneen- 
rated in uiie dopMrtnient. he inlerdlsrlpllaary. nmltidlsHi.linary. he adndnls. 

AI'l-KOAin 

..fn*''*r""l"l""\ '""V'-*^"*'","^ "Ifli » ""'"iMT of . •ii.l,.nii.- .Mill ii.lmlMl.slnillvP 

n..l..r .;f.iis|,!,.nili.)n rnii »..• hi-sf ..mmIucI..,! iif tl... l.-v! ..f lnl..r..sJs of „<•.,. ilr 

uV'rT J.r/'j''" "'•f'"""'"- "'Ivaii.T,! most rr...|.i..n.l.v. .s|„i..,l th.il n.osi ,ir,„.s 
w. r.' I ifoiii,,.,! not only iil.oiit luippenlnKs wllliln tliHr own fiinillv hut 
.11... In sri-vl.-.. .,„ ,w.i.iin!tl<...s ni..l rr.M|ii..i.l f..nn.-.l in..| li.r„r,n.,| .•oi.lrn.V ulf li 

.ffl.-.Ts .f .■..liMlnlstr.itloi, „f „ l.iKh.T |,.v,.l ,„ul fh.-lr own .•..l|..n>:.i.s r || 

.I.-.. .M) In oflMT r!i..nll|..s. ih..y Im.l n..r..m!l.v n >:o.mI ..v.Tvi.-w ahont ,„osf pr... 
t.nii.is .■.iiT..|it IIS wvli MS |.i,i.Mi...|. fhroiiulinnf Ih.. .■iiiir.. iiisiitiiiion Fnrll...r- 
nioi.. ...r.- s,.,.n,,.,| to h,- s.mi.. . onsonsns of opinio,, Ihiil >m ii.-m.!..i.,I,- .|,.ni,. cvn 
'" '''"'-^""^ '"'f lnl«-n..s|..,l. wo,il,i 1... I,, u >:o.m1 poslil,.,, i,, know wii., \vo„l.l 

• Ni>inli.T« In piiriTi III rffi-r to flu- lillillouTiii.tn 
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Ih* iiitrrcstcd niiil fnrwnnl thi* (iui*Mtti)iiu; iri> tn fhut intrr«>stot| iind roiii]H>f i*nt 
tmrty tn Ih» IUUhI In. iMirlim iiMiv»Tf^atl<»l»s with niiiiiy jninlciiilc* (ilHnTs. if wjm 
also rniirludi'd that ;i m*v\ siiii)ih\ mn* uv twnpuk't' i|iH*>*tliMiiJMirr wtiuhl wvW 
W the most liki'ly fo iusun* .s|mm'(1>. niul inniiin*li»'ii.si rrpiirs. This f«iniiiit 
was iisfd for lioth snrvi'ys. 

.NAlfttK AM» PKO* KSSlMf «iK 1 111; MMA lUUKlVKO 

For till' \\n\i\ Survi\v. iln» iincstloinuiln's swrv dlvidi'il lnl«» two groups: tlioso 
ri'tiiriHMl li> siImnjIs >vhirli in:iiiit:iliif() lilo«'iiKiii«M»rinv:. hitiiiifchniilrs. liloiiMMllcn! 
i»r titiniiHi f.M"lors I'oursi's. ninl those roturiHMl by Inslitutioiis which wvvv not 
jii-livo jis yot in Molil. 

Tlio formor ri'tiinifti us <iiiosliouii:iircs : tho hitter. whicli in(!ii'jit«'S 

tijat liy lIHiii iinmhly I In i» sihools liad orvrnuiwMl «rtivlti«'s t>f sonio scirt in 
tin* liolil. (.'nroful iK^ruNul of tlii> niw datn nM-oivcU lond li» liif ounriiision tlujt 
tlH» rt»>nlts of fhi*snrv»»y funlil in'st In* disi ns^od liy a rrljitivfi.x nnsi»p}|istirnt«M!. 
rionnijilhrnijit jral. ami ijualitalivo !roatnii*nt of liio raw data hi; tlio luisls of iht- 
r(>nt]tui> rvsponso talailatinti. 

Kor till' T.Hm Snrvry. i|m« sitiuitiiMi i-iauik'i'd <iin^id«Tahly. Instltnllnns liavlau' 
a ili'Kn>i* pniurani or al loa^^t fcirnia) nairso \vi>rl< In lai)onKin«M*rin.u Innaan farfnrs 
onuinorrnm and whiili rotarni'il iianidotiMl ipa'^tionnjnros now munhi'rrd TiS 
<Mo of tliosi' in^Mfutions, :\\\ n'pi»rtod tiii-nisolvos a^ havinir fornail *ours«» 
worii nr prncranis. ntid tho riMnaininu lis in,stitMtion> aro luinwn tu liavr siwU 
aitivitii's from tho rosnlts i.f ntlior snrvcy^. it, 7| In addition. 41 onf of 
tlioso .Vs Inivi' ftoidcil ro^oarclj pnOrcis in tin* lii'Id. it \ .\nj»tlM'r instiinlioas 
rottirui'd tlodr «|tii'stIon!uilri»s tUliil ont In iloliiil and «'Viiii'i»tly laivo dormlt*' 
inti«ro>: in flio tlfld : appn»xiniat«'l\ half of tla'sr jilriNuly have fnndcd rt» 
sran-li prnjn is in loMfMk'Inorrink' i»r Innnan fai tors oimliioorink'. i7\ 

VUv riMoaininu ]k\ n'spondcnf s indi^atod tltat tla>y had n<» Inti'rost at prosont. 
'i'lms. fho \W7 Snrvt'y shows tliat at Irast I in W institutions nut of tlo' ITll ran' 
vassfd lias formal oruanl/i'd liioriminrcriuu hnaian factors I'lminoi-riim artivi- 
tios «»f snino t> p»v This indiralos a ooulilinu' of tlo' artivity -^hown l»y iho pn-vioas 
vi'or's Survi'V Assnndnu' tin* otln^r institutinns whloh iin\r intrrost loiilinao 
to loivf it. it is pi>ssilili' flir ratio roidd hi' inrroasiMl ronsldi'raldy in tin* n«'Nl 
fi'W yi'a rs. 

SitMi' *Xt iM-«tilations lail of 111 rospnndiiik' havo at li*asf a dolinito intrrost in 
hioohuinooriac ''Iinniaa fartt»rs onuiiaTrinu'. It was dn-ldod to simply nM'^rf tin' 
iri'iiMs pMrri.|itaups rafluT than ittvidr the data into fvv.i u'loaps as was dotio for 

till- llM'iil snrvi-y. Tho liMlT Snr\i*y form arii\v» c| sp fcr tin* rospondi-at t<i add 

romnirnls if clr>iri'd. and tla' most iiorfim at ami inton'stlnu of fho.-^i' aro iarlndod 
in tho ro>nlts pri'smlod hrlow. 

roitKhl.M n»N wnn ItKsn . . KKoM o|M|:a h *u\ivs 

'I'io' doolilinu of ortivlty in l»i'M'n;;inoi*rini: Inm.an factors rnuirn'oriiiv:. whicli 
wa- iadloalod l»v tho \UW :ind 11m;7 Sni\i*\s. irpirsrniid ^M«*ii a laruo ia<'roaM» 
tlait it was doojilfil (•< valhiato this rosnlf l».\ a i jnsrr stndy of tho surv»'ys list«M| 
in till' liil»lit»^rapli\ . 

histitnrinns wha-li li'l nm rrspoad to tlir IIMm Snrvo\ Lnt aro knowji < 1. L. i i 
til liavi- l.iMrn;:larrrini; imniaii fariors ariiviiir^ nnmlior appn«xiioati'!y .T.i. 'i'lms 
out of tlo' ITti iastiiniiuns ranxass..,! al"'ni liV.i * .> » :»7 Imvo oruani/.od h|o^ 
i-nuinrfrinu liuman failios aoiivitjrs <a ?.«»mr typo a al tiir rorrortrd ratio of 
artivli\ shoaid prol.al»ly lu* rinsor t«» 1 in 'J insiitnli«ais liriim a4-ll\o with a di-li- 
nito ti'iidonov to iaj-roa>o ovrn m«»rr 

TIm- nomlM-r .ff itistilntioas lia\inw' u'radaaio dfirroi' proL't-ims in laiHamlnr«;r; 
ia;: ionoan fio't-a-s rn;:iiO'i'rinu' appnAinaiirly .Ti. arrordinu' tt» titi* AM'.!-. 
\nnn:ii I>hvrtnr\ ..f l-lauitM-i-rintf < •••llrUf Ursoan-li and r.radnato Sta.ly in Jiiid 
lhi< tlL'uri' has nanalnnl sintic* arrordinu' tia-ir \W\ aial 1JHi7 rrsnlt.v ( lao 
>id«-riiiu' ihr variahilitx of rrportiai: snrvoy rosniis. this timuv ooiapaivs n'asiai- 

al.|\ Willi tin- o prrsrati'd !i»Tr 

f>n tho hasls of rosranh projiM-ts ami ii-soar«*h cNpomlitan^. tin* im rraso in 
intorovi is nioro dolitiilrly nidiraird, AuMin drawiau tr.aa tho ASI-:K AnniaiMM- 
rrrt.ox «Ti tlio mnohorof iiiMitntions iiMvim: rosiMrdi prnjiM-ts in liinonk'itiforiau' 
limtiMa fariors i'lminorriim ums l:\ tor lliiH*. \\ltli a n^tal rrsran li I'spotalil iirr of 
S'.i lir»«x;!i l''or inr.T. ur* ia^iltnlions r«'p'»rt«'d rrsrarrli pr-'jrrts with a toi:il 
rrsoarHt r\ponditiiro of S| |.oL»:,.|iii. ond this rrprrsniis a IT. timos imToas*' in 
fandiiiK fn'ni thi* prrvjoas \rar. 
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Mh» l.jisis ni ivM«iiiTh iirojtvis in \Uv piirtii iiLir nwns u( ItjunifHmni.'v nti«l 
?a'.cnunjtM rnm. |u ln^rmnMhs fr|i..i fnl pn»irrts jfi thrM. mtniHni; sv:!T ll«M 
h.r !!hm; | nr I'MiT. t;«; ijisilnif |..i,s nnw ii;til l.i.M'ii::liiiviinir nr liI..nMuJi;nni s pi-ni. 
N svllli . MHMiilifniv.s Ml summ:..V TliN rrpivspiilv miiufilv :i nnnhliiu: of iv 

III M'.l„M-|,;iiiirs mul h{ni-nuilM.|.rllm aVMniCfii :ii.nl|i S I'J.IMH* ,.v..f „l,r,.,f :{S..rf|'.M.N 
Ullllr Inr IIH;,. fll|.>in;illrl prnJiM ls aVrIM«f»i| Mhnllt S:{;;.««M> nViT ]|lHit:I «Jns.'|„Hi|s' 

ni*'M» ivsiihs Willi iIm.m' i.f |,r».spn! Snrv..\> slmsviim ;i 1mv«' 

nirn;».s<| III MifMivsr ill th,. Mf'lil wiili int.n* iuviMtutinns piuviimu s\nv\\uii t'lmU 
'.■I- Miillr:ir»-<l l.> tin. ihM-iviiM- ill tlif. nvrnmi' |ir..i».ri sizn. rur fnrt MiM* umuv 
uiMttiiMoh'. iiiv .Iniii- iv>vMr.-h wUU niliiititnin fiiihlii.y in.lii-nh-s ilu. li.-MlrP f.nin 
n'M.;nvi, ni this U.m's ,.\j..r. jimi fhnf >Mii1..mi< uml innMs ;,r.. uvniljibh' tti 
si.'iii hirKi'i- prum-jims wlt^fi fiiiiils Imm nu* jivailnlil*-. 

I'lMiii ihi' iil.fiM' l onslilmitiunv it iippfars tlini itu' lum uti.l itwiT Siii vrv^ Hi.t 
..l.tniii ii ivii.s.Mul,l> ;irrin-iil,. rn..s.srri luii i.f \\w liilm-.t. Mplnlmis. an.l |.nt,.|,ii„l 

III till' iM'Iil Ml iiUtvU'^iUrrViU'^ llUllum fMrtiT^^ iWmili.M.riHu' f.lllrn f Kvidrllt Iv ;| 

-i/fiiMi' Inrri.ils,. in ;,.-riv||v in fh.. rlfhl U;is ..rninvil •iiirinu liMi^i l!w;7 T lis'ln- 
t rf..M. in u.'tivitv iiJiMMin-.i in i,.rin>^ ..f m-w n.s,.„,v|i pn.hMis. fiin.lin«. ..r n.-w 
iii-iifii;i..M. I'lit.M'iny rlu. ti.-hl is nn itu. nnlrr m' j r, t„ j ih,H.s tli.- nivvimi. IINIU 

^;v..(. I MnM.irrmU I!m' rrspmtM.s U-nUl \hr Un'u Siii vi.y plus Ih.' rvi.h iMv t'vniu niher 

Minrvs. ,1 IS pr,,lw,|,|.v „Nm n-iiM.niito.v in-iMirrili. i.i si> th:ii imw | in insilt ni i.Miv 
•T tM.ii,.r. }i:n-r a,'iiMt> nf son..- i>p». in lli.'iuv.-i HriMiH.n^^intM.rinu- liiiin;in fnriuvs 
fii«tinirmu 

It! .sri \< i }(iiM I iir Mi.jii st'Kvr V 

I. n^tuniR fmh, fnstitnttnns irith hinrHf/nnrrnu/. hmuurlnunvs^ i^iuinnlnnnnil, 
fr hitnntn fnrttn^* rnt/intrrintf t"inrMt'.s i tf*tfif n turns: .'.s , 
fjuishn,, t \-nv till. pMrp..s..s nf injiinrt-ManiT mihI .|..v..|..pnirni i.f rNi.stinu 
•t'MMi-r n.nnw KnH.nuiih...|inw. iriul llnii.;M. l--M-|..rs I :i,>;inr..rinu r..iirN..s vv, :,Mvr 
loiltii! rill- ;i \ iiii.'iitiijty ^^\ : 



No ^esiionse Atlequ.tfe Inaiici^u.Uft adequile 

tnsi'uclj^*^ , , , „, , 

TtMrh.nxhin,. .ri 

S;.«u..„.:.,t.„D00K-. '/i, 3,- JJJ ^^^.« 

'i'lii^ liii.l.. .|,MW. fi,ai flM-iv iipprars vnu^rn.u^ ifiiM.iiu .-vi.rrini.vU insiii iif Inns 
HiMi tin- ;m.iiI:i1.||ii.v in^f rnrlnrs amj n-si-:i ivl. -a ..rUt-rs urn.TMlh is in;nlr 
•M»''^'' '"It 11. It. in th.. n»j.i..riiv ..f .-iisrs. uvy inMiinpniii-. It sh,.niil"lH- iiMijrf.j 
iM.u.'x.r. fl,:,i nirmy ..r iIh-s.- in^^t itiit i..n> ri»n -uvvly i ti.-ir nu n .l.-iiiiUht \'m \.m\uv 
u.-tin. n..n:il :in>i r.-niivl, .h.tl t'n-m w ill.iiMii.Mr ..umi snnliMil hmlv || is u..i«i, 
iw.tin-.' in.il flir |..v..i nf r...|».n uith r,.sp..r( f.. T.-.n-liinu K,l„,s nnil Spi-.-i.-, I iz.-.l 
t«-\i ..n.K. u.,. MiH.-li Imvv.i- iii;in in th.-.;i... ..f hi^i m.-f.-i-s ;,n.| Wr...;trrli Wmli 
• TV. M.M^..\..r. ;,ni..iiL: il,....- u ivspMinl..,!. ili..,-.- u;.s .iil.MMniKil aun-.-ni.-nl tinii 
' ' I'l'i'-' iDiiis u;,. ..jin.T in:«.l«>ipi:iti-h ..I- v..r\ t n:i.ii-.tM:itfi v nn-t nii.l 

1 .;it HI IIh' ..I sp,.,i.ili/|.,l li'MI.MnKs. hi Uh- i a .TU I irl |„ j ny lu.i ju" .I'.-jim... 

tin- trri-d I'M- --Mill i i 1 1 fiU ! I I'l ■ \S ;i s KlrnUtTlV l"i*ll 

o,/, v/M.n - Im III., ph.nni .-r iM-w .-..iM-s.-v r.. i... :,ppn,\...| in Mm- liifiir.- in 
■ ■i--M..-. |,:,hh- ISh.riuin.-.-nnu. :mmI liuin:th K;M inrs i:n::ini-..riiu \m Ii;iv.- f..ni;i| 
M\ ;nl.ihilil \ m|" • 



'"^ ■■ W flQ J I . 
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It is conslOonMl fliiit tht» rr|»lit'!^ to this si't f»f <|U«»stloiis i\n nut vnry ««bMtiiti- 
fljillv from tlHiM' ii\\v\i !♦» S^»t t JfiMl liMVf |irnhnlily Um'H t'tiiMli!liiiir«l li> flu'iii. 

i^Uf'iitifm Tlio lU't'il for s|Hi'l;i!i/.iMl \vnrksho|i.st«ininMrs tr» trulu Instnietdrs 
ill riif HIiiiiHM'hiuiii's. HuH»ii«iiu«criii«, and lluuiaii VuvU lldU. /vwtff 

l)iM>s nut i»\isl . - -J- 

May fXis! at noiii^ in^tif ulinii.s 

Kxisis Ht iiiHiiy iiisliliithiMs., . ■ * 

!s unnTiil and uw*nt- — * • - — *^ 

Tlif»r!» M'f'iiis ti) Im' a !lirrf'l(iM)iH» (miiisi»i»siis tif npiiiion nnioim i».NiMTiHur(l In- • 
stittitltais Hi:i! rhrrci'Msfsa rv\\\ ncfil fi»r iiislrurinr traiiilnu. 

i^iu Htiun }; 'I'lu' li'Vt'l nf tralniiu' »>f Hinmci'lMinii's. HiiM-iiwinrtTinu, and lluaian 
Fai toisfiiKiui'frs In llniiian Anatiuay and l'liy.Ni«>lo«> asdisliui't fnaa ISyclmlo^y 
is at prcM'ul. 

AdiMjuaip - ■ ~ - . 

Inad('»|nat«» . J'J 

Vi»ry iaa«lctjna!(» ■ - . 7.i. 0 

It slaadd hv ni»li»d Ihnl all insiilntinns \\\\\\ ciairst^s did n«|)ly In (his M»t ttf 
ijnostinn^. and iImmt apprars !•» Im* snl»siantial nuriM-num! tlaU it i> n»»ct'ssary f«)r 
•'nuini'('r>i tn adnpi an fnuMiUMTin;: npja'narli to llf<» srlrni-r** ami tf> h^ara \o 
lAplaiii hi»liavior and t'nartina of nr«aiusni on tlir basis of its stniftun* 

atifl Ni'Wtitiiian iafciaiidr<. IIi'Imm'. tlir la-iMi fur Mm* tlfVfloiaa(»nt •)f a .Ni«M»ializi.'d 
i»iti:tia'(»rlnu anatnnjy a ad idiyMnlouy is v»»i*y !*t»al iadt*n|, 

i^in'stinns r, iind »l illd ia>t a|i|ily to iliis unaip of rctarus. aial at) unswoM tti 
fla-in wi'iT ri'^'vlvi'd. 

/;. h't titni^ frnm inxfi(fifitmH vithunt iUMfrut titniul nrtfrity in thr ftrhl nf hio^ 
ffifnm } riuff, hifnnn'hfiuir,s, hiufnn'ha$iiva(, ur huhinn furfurH vnijineerinu 

It \va?« tills uiiMip width H'tunird most i»f tin* iaiMiniplrtr <|in'**tionnaln»«. and 
it aiay pi-rhnps i>r c/mrhahMl that tla'x' hxtltnlioas rrplli'ij only to thom* tpn^s- 
liniis fallinu within tlifir Sf f»iM' ut* i'itla*r r\piTifia*i' nr »lli«Tt InttTt'sf. 

(^tirMtifiii i: In tho pljiaiihii; of a«»\v ronrscs tn in* a|ipfnv«»d in tlu» fntiir*' In 
!!'i>airt h;Mili-s. ItioriiKiaiMTiiiK. ttinl liiuaan Fni'tors Kn«ini4'rln>: wi» hav<» f«Mind 
Ihf a vaihiliility nf : 

[In petcenli 

Vtty 

No response AdequMs Inadequate inadequate 

InUructOfS 63.9 . . 13. b t\»\ 

"<?'i<»^fch ^M»k<iK , 70 6 26.3 .. 3.0 

Tejr.hinpr trlim 86 4 . iO. S 3.0 

Speciainftd teilbooks .... 63.9 6.7 «.3 

'l*in' hiuli li'vi I nf "Nn Ui'spnns<»" tn this (.ui'stinn i!os«'rvf»s fittontlf«i. IJko- 
w 'xsv. if shnald hv nntt»d tliMt ahcint W\ of thosn rrs|»nn»liak' to thr •pH'sthai of 
Avjjihihilify i>r Hi»<nar*ii W'orkrrs fonial thoM- "AdtMpaitr." IVrsona! fonviTHa- 
tintK \\\\\\* t iintirna'd tlait a ;:<H}d tnitnhiT of iti -titntinnN vvltlnnd oruaidi^t'd in- 
<irurtinn;il pin;:nnMS do h:ivi» Individual or oruaid/od ns(»an*h activity In our 
tl«'hl. iifrfh tM'rau<f Mia' nr itmri' ipailltird ri»>ran*h»'rs ajM*idi'ntally "ilrlft<»d" <»nto 
'•aiapMs i.r wrrp ri*«'rnii«'d in manfrtinn witli a dffi'nsi- or sjiarr.orlHitated pruj- 
fi t It dinidd al.^n )••• imti'd that :i irr«»at iiailtTity of n»spoasiv(» answer^ fotti.d 
tta* av.ilhttiilify nf ln<tr!jc*f nrs aia! Sjiociallzi'd TfAt»»nnks "Vi»ry It;.id<Mpint<»*' 
rathnr iliati ••inadrMn:iii'" whih' th«» sltuatinn with TtMirhiiiK FllniK WftH ron- 
Niilficd In ^liuditly hi'ttfr. 

Qm'^tfi'ttt -i: T\n' immmI fi <pfchiliZ(M| wnrk^impscndiia is to train iastni<'{<irH 
in iho liinna''*lo'.nlrs. HiticiiKliH'oriau. and Ilaaiati Fa i tars flfld. 

\o ros|innvi» . — — — 

l)nf«q not OXlst _. . 0.0 

>fay I'Xl^t af snttu* institations. or> 7 

Kxi^ts i\{ inaiiy itistltntlnns . — ... 0.7 

Is uctaTal ami nrff«»nt.. . 27.0 
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ApimnMjtly. ihM im^^l I'oi* s|h'I'|jiII/i»<| si*niinnrs was roiisidrnMl hi Im' vUhw 
Mikif i'V viT> i«it*iit. lUH'iirilliitf ro prfHTiMiivs by n niHioritv nf rosiHMuliMiJs. 
Folliiw-mi cnrivorsaiifins ivw^mI.-*! fli;u Mm* xUxiw u( r.vliritf it..! :iirnh.il in 
;inv Hay hy tin* tlrsln* i»r tlh* liisiitiahin tn r.»iiM,|.»r a imiKram at a futiirr ,|jiti^ 
ir instruriorv wwv iivaihilili* ami was ilisirlhiitwl laiily i-vfiily Ih'Iwith in- 
sfitiitHMw iiiti-n-stiMl III a |iii»^'ra!ii ;iiii| tlmsi. wjio wwv luM 

i: Tin li-vrl ..r IrairiiUk' n( Hi.MiMvlijinirs. Hin..imiiM...,h,« „,m| iltnn.in 

iNMloiN iMiL'lr vr ill Hinuiiti Aaafiany rial IMiysinli.k'y a^ aiMlia-t fnuii MsyvliuJ- 

«W M at prt'si'iit ; 

\n ri'?*|HaiM» -ii n 

A.hM|iiat.' '\\y.' "^^^ ' n** 

Inad<M|Mati« _ . — .1. 

N»»ry ina<lHiuati* . . . . .. /. ./V^^" ' i« 7 

Ak'ain. a^ ran hv rMHTt»..l uifh this urniip. thi'iv was a f;iiriv hiu'li li'Vi'l' af 
HrsMMiiM. t.i tins .lui'siinti. prrhaiis hrraas,. nf hn'K pprMliml tAprHnav 
iUv rivipa'ii.y illstnlaitinii of n»s|M.iisi\.. n'tarii-^. hnw(.\iT. ininiatr> a vlvnr 
™.,isas uf upinina t.xpiVKsiiiu' a a...-.I fnv trainliiu In lluiaiiii Analaniv aial 

ln\s|n|nu.\. |m.||mV\ ap rnliv.TNiUnns ivvralfil tii:it tllr tvrWu^ n( \ ws \u;\i\r 

ipiatp w,is prartii'ally iiiiaiihiM>tis aniomr •» ,si. ifstlt iitimis wlin liail n|«M'allvo 
rfsrnivh pn»tfraiiis in prok'rrs^. Almost . . .,r tUrsv, a( niH> tina* nr iitla-r. )iuii 
iHMiljMl to r(aaj.lMnHit or siipplnaiM.! I...havl..rai ii;,ia hy hasir Mna'taral and 
• lUPtitauil ciaLsifJiTatiniis fanafoiny and |»liyslu|oKy ). 

i^HVHiiini .7; \V.. il.» not have oiu'aal/j'ir Hionariianics. liiiMMik'iariTiatf aiitl 
JIuiaan Factora activfiii^s as y«.r iMM-aus*-: nkniM uau. aim 

Mils iv not infoa«l«'il ti» form pnrt nf niii* prnKraai a>; vi't . y\ 4 

No liitiTi»sl ainoiiL' thr stmiriif hotly . . * ' ' 'j - 

Karl; nf iiistrurtors . ' L 

I. ark iif frxrs ^ 

l.ari. nf fi'jtrliinu lliins " * - • 

■ - - • • . .1 

Thr wni'.jhiL' of thr unrstinn j,,< uril ns thr fntt that thr rrtunis anaainf t.- 
U-' ; wouhl. at niva Klanr,.. .im;r...st that tl,.. liMllvhlnal siil...|m-stic.ns uriv tivntnl 
hy tin- rrsiM.nth.nls as intrnlrp.'aUrnt rjirrfnl analv^is nf thr rmiu'h <hita irvraliMl 
that, tnvanatily. tlmsr whn imnrntnl "Lark nf Trvts" ns prinr|p„l raa.sr lahnrinu 
a«;im^t nf^anlxi.i| pri.L'ianis siniiilf an>'ni|yly markril "L.tfli i»f I n^;f i in-f nr*/' w^tlnt 
tlirrr ari' tun wr|j.<h'tiii..il tfrmips uivintf ratlnnai raiisr fta hirk of n p'rn^:raia 
Hir hiik'rr nf thria n'pli«"l : "lint intrndr,! t.» form part of nhrin prok'raai 
vH: anil thr srron.l Kroap. sik'litly -inallrr tliaa thr tlrst. pnirHr„ll\ |nf,.rs 
that It \< thr nantaaid lin k nf inaniiHiis ;iii<l t.\fs uhirh Ian pr^vi^ntrU tlu. 
iiisfifntini, Ufa prnL-rani. It shoithi hi- n.ttni that all r.'spnmlrnts naswi^rnl iIiN 
Mtlrstiiai. 

f/ifi'sff,t} fl: \ro fwoijfil. wonlfl not 1 mnsidrr a Hloain hanit s. nh»rnfiia*'rriiik' 
ami naiaan Fartors rro^rraia It trainiMl iiistna »»»rs wiar avnihihlr : 

Ni. rrsponsr^ . - _ . . I{ I) 

Would 

Would not _ r^- J 

This ipipvtji.n nl.;i»shi»\\< a hiuti irvrl nf n-^pnnsr. Imwi'v^.r. tin* liik'h Irvrl nf 

Urspn/isi." !».p|ii.s to <^nr^ti..tl 'J ilrrhii'd t«» In m j. atlVr. la mnny rasrs. 

lark nf iatrrrst In f hr :i\)jjt;il»i!ity nf in^uirn* tr.fv :ind Ir •'■l»inu' aids. 'rhrrrfniT. thi'« 
rrllnhilitv nf i..p||.w wn^ tr>trii hy dirrc I -lip . vriwj,fi„|,^ uitii a rrprr- 

srntaf Ivr ^ainpir. A< :i rrsiilf tif lhr';r rnMvrr^jiti.ais r n|»int«in w/is foriniMl thnt 
onl.\ ahnnt L»o m- .|j-|,f |y ninn- than ITr ; (d" th»- n'^pnndrnts \i.»iiid imirfd. witlimit 
hr^lr.ifi.ai ;Mid ipialiiir;!! [nn. . ndoirk on u piomMin if insfnii M« aal prrsfaiiir! wiTr 
iivallaldr: whnrjis. nf fh»' T<'» niL'atlvr irpfif^. 'tn ipialith'il t^.'l^ niisui'i' ^ in tat^r 
rnnvi.fs^iithai-- h> stotint! tfiai in ridditfnn f.» iasiriirtur< fhry la-rdrd lahMmtni-jr^. 
hanlu arr. and. nf rr,iiiM.. fnad^. Hi'in th»» :jn'<\\.-r< tn i^iii'sf |.»ii (1 noist hi- Irratrd 
a-- til.' Ir:i'.t \\r|| rnn^idiTrd ipa ^tinfi nf Mm i-nlin' Mia*«^tii»niiairr 
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VMf WfOH /.' Wh.it <ln yiMi thlnli n\' I Hp iiU*ii »»f hmaili'inhK fiiuiiut'iliiUV Imso 
stniMits? * 

Like t»H» iil«'>i, - ' - • ;!.\ 

l.ik*' ilif lili'Ji :m o|itii»ii I'm' ^i<»uip Hliuhnts 

lUsiik till' hii'a . I 

MiKi. •Miinmi.rils wi iv ♦•iillMisiaMir aliniit tlii^ |ihi|«j>al. siiur llh' u^'iMTnl nui. 
t.'iisti. amniju' irMMMnUul> was tlnit th»T«' i< .'f m»"*r liitan' t'nr hMH'ULMiHMTiim. 
UiMlHu'iial TMurM's sli.-nhl »»»» inrliiiliMl In the t'ii;:iia'ri'ln« riimiculiiin .lii.st as IIm' 
Iminnaltli's am) sm lal Mirntr> an- 'VUv laaia |a'Hlil(»ia will hr ti» til tlirM* 

naii'^^i's info ah rilrraiiy i rnwdnj .■iiuint-iTinK' i'lirri. iihim NMtti.Mit ri'phnMik' tla* 
hniiiaiilih's in' f^m ial M-ii'iirfs. i;vi»h'Htly a inajur chiifmi' in lla* n>nal «'imlar<»rlni: 
rurrh ahnii will be iiMjnInil i<» iau»lfnM'r»! Ilils. t Mn- st!'|» in !lu> iliriMiiim that was 
nM'iaiiUM'ii.Ird 1^ t'i»r i;riM> f.» anciit hln|n;;y lit llM»ir f\aluatinH nt* si irnrrs. 

ijHfMti'.H What tin* hfst na-thni. nl' «lrvrli»ianu' y«»tititf I'acuH.v cMuinpi'd u* 
oII'mi* mui'si'^ ill l>iMi»n«|ia'iTlnu' »»r hiiaiicdit al vau'lnciTltm? 

fly ih.» uaniral |»ri»r«'ss .»f utiU/iiiK tla* unnlaalt-.s nf carn'iit |»rn«rains. M. A 

r.y saaunri' i'mimtv ..... - - — »■ - 

lly Wi»rU^lM»ps ilai'iiik' tla» ;m aili'iui*' yi'ar . — 'j 

rniahilialhai nt ahnvi» choiiTS. « > - l-»' » 

Nti Mpialnii . . , . " 

liviilrriily It in ihi- npiiii'ai tif umst ih^tU^ltitl^^ thai farnlty Im» «h'V*'|n|»nl fnaa 
thi» urailuaii'' nf i tirn nl prouraias. hnwt'\('r. tlu» iu'ri'»'iiiau'<'N wcir stilli<'irni for 
aaviim ^anuaiT nair*.i'.N aial wniK^liMps as aiti-rhJitivi's. It was sau^ji'slrd that, 
ilif wnrlv-sliMji^ i-nalil Iw tirhl a-* imrt of t»'i l:airal or nfm atinnal ronfi.rnnMvs. 

ijiit stiutf .i: Is ]tn as>ni lat»M| ini'iliral st lnMil. di'iifal s»'hon|. nr n«'Im)oI of vrtcr- 
m;ir> atiMlii hii' I's.wiiti.o. .!"^irahh'. lU' not n'«;uin'«l. iu (lainiTl ion wilti a hio- 
iDfdiriil cimiiii'i'iiim iirom*aiaV 

/»rif j tit 

KMXi iithil . . i^' ^» 

hcsiiahh' - ^^^'^ 

.\«a r«>i{uir«'i| ... . - . — ^.1 

Thi* hhijoriiy nl' i'i'-iiuimIi'IiIs rni>'lia.M/«'tl llu- n'»'.i for an assn«'ialloii willi a 
tiiftlical t'a(-llU> 

f,iih:'ittt,fi Ari' fill' iiioht«> !'onr>«'s -ii M'lopi.d s|M'i'itl*'ally for na-diral stinimts. 
sati'sfjH i.iry fur stiMh'P.t< iti a hiond'tiif'al •'iik'iniM'i iim program or for rn>:ln<'<»rinu 
."itndt'nts \\ iio licsii'o tiM-h-i t su»'h • ours^^V 

/»! rrtUt 

V..H - .-- . 

No ■»•■;■•:! 

l>i'|M'iah - - . j 

No «)jiinii>it or ih>n'r know . - - ....... VA. ^t 

'rhi-ri' U I'tinuu'h '-f a I'ia'. in ihi'sp ri-sulis sji> Miat lii* «'oiirsi»s for na»(l- 
jrjiJ siijilnhts jiri' liMt aiways >a r Nfa* t<»r\ for i-niiiiii""' lais ;ilvrn for this 

larhah' !»».» niiah oaiphasjs lai na'afri/:it ioii. it<'t fin «'njalh*al rip>r, antl 

this r«M«.iiiniofii|i<| l»v uiaiiA ri >jMi!ii|oiil is t.i hav*' iirsi-s in lijohiyy ilo- 

tlii» n tpiir* an iit f'f h;i\liiu' ra.»n\ pnTi'Mni'-iti' rrn'ii. :r<i'^ Tho .sohition to 

Nicn.'il itisi 1*1. r t hk*tn»'t'r-. Ur^p«»ial<'nt^ wIm* .iu'-w •timI .. iiiilii'atvii. oa tin* nlln'i' 
haiKi. rliar ihi ir rm*ihtti| ♦ nahh's riiiriMfi rv n. Umw ln>w naMlii*a! sriontlsls think 
anil no'H'fori' ha^ initii' of :i l»r'«iHlonihL' **tT*'rt tm iho ^-nyiioMT's ontiook. Siai'o 
m.tvi lii..oayinrr(- ■.M.rk w a iiMin uo'htlM'r with iiioilif il p«"»p|i' wiifn* it is iia- 
purrjiiif I o I - I'lMijii ra! hai. t MK point -iT vo-w r.i mint ho tii'U'h'ftiMi. 

f^fut vNn>f • Aro tl .' onmn»'»'riny ami ^ri» nn' roiir».i*s i|i'Vi.|ujm'i| fnr an I'lmiin'i-r- 
iii.ir pi»»u'r:iih. sMti-farinrv f^a' ntnliral stialt ii! <. ph\ sii i;jii<. di-titai sfmh-ats, ami 
itoiiiist< ulm wU}, to ;oMpiir*' sumo hai Uuioaial in l»i»»na'<li< il onuiiuTriiiK'? 

Nl. 7M..H 

I iflicllils - J'^' 
N<i (i(iiiii<tii Ml' ilmi'l Uu'tw . . -- ... ......... it. 4 



ERIC 



Ilvidctitiy Ntitlicii'ttt t \)H t'i**lH-i* 1^ :« \:nt:ili|(' li* ln:iki' thf ili>(litili iM hi^iuli Mnit 

iMUMIHMTlffj: riiin ^;i«v jin- !|nt ^}nr:ll)ti> ln|' llli»f|ir;i!|V'l r;lltii'i| |M fi|»|r Ttlf lllll |i»r 
fra^Mh tm- ffft.N 1h ihni UM'ttit-;!) ilmhil vtihlriHs ii"! lt:i\r ritMK^li hiirKu'riMnnl 
ill tli:Mhi»llnM pliVNirs. u\\t\ biivir fllullM'rrillL' i'nlM'fj>(< 'I'lir Mnii.tmn ^nu'Uf^h'il 
In..* Illl** IS In |it«»v(l|i lllf fliUHli'tMin;: ti.MKurMliml jiv HifMIlN mJ Wrll ili'sjmitMl 

shnff I'iMirsi'.'.. 1 vui'li I'lmisf^ wtitihl Im» :i I'li^tltt'iim* siiirt» i'\|«»!ii*!PT 

>lni\\«^ IImI r'i;!ini'»'iM H|i|»int'U{|,v hiivi* Ir..-- vvhMh l.ilWii^ mnlirjil i'tMir>fs 

hwin litttlriMl/di'ithit shHiniiu ;nf lal.in^ tMiu'inri-niij: miir'-i'^. livitli'iill.v ii 
V' iliint'ull til M'phici' MMl'^ It} ftuiliffiittu* trailiin;: ;ilul cNiuTichi't* liy t\ short 
ifvli w ol' tiji^-ir ritiiiiHMM'inu. shiri' iiiiMiii':i) t|i'Mt:il vtiitlrnN i:i*mim*iiII.> Uiwv tlir 

<UUO UimU si'}mhi| ;(lt(j v;\v\\ t i»tli'Ui> liiirKun Mllitl ;is- fiiuilii'iTiliu' stthlclits ntlil iHlKlit 
hi hi* ;|)ih' ill fill ;}s \\v\\ uiVrM slllhrii'Itt ftHIt* 

i,hti mUuh fl: {'nu siinh'iit' whu hjivi* a li.S. iit I'MciiMTrliiu' hnpp In sjili^fv iIm* 
nM|iiit-i'ihrMl s f'nr an M S nr IMi \K nt hiniiirflic'i! iimiiitiTiim :is rM|iMll> as liM*> 
iniuhl ill Mini I* r-Hiivtiii iniial tii'liU? ]f nui, Unw lunrU u\nvr rlMH- uiMihl lit* rtMptirtMl 
fni ihc liiiiMii'(tt'':il I'liUiiitM'i'iif.! jirn^'riiiiis'.' 

Sr< . . .... . .17 S 

\.» .... jri. !i 

Nn M|.|||jfi*i nr klinVV „ , . « ^ . Ji. ll 

.Vihlli mnal timi' ri'iiuinil is : Vi In.'i >('ars. 

Al a 'Jiuu\ iKTi i'iitairi* nf in«»lilutinris riirnph'iinM nf mailiiati* wnik in * hi 
i ri^'liii'i'iiim ilni'S taUi* lnni:»T. Tn iii.siiri' ihc un»vvth nf Ihi^ Hrhl. v\o an* ohliuatnl 
In rt'ilitri* {his ailitltinnal linn* 

ijurstiun ;: Wtial ilo .\nti fhiuK tif thi' Uh»a nf jithliiik' fimi lhinal aiifrtmy t\tu\ 
liiiH'sfnlnii.v In thi* t'XisithL' i iisl riu't li ill ill |ili.v sinliiL'.v mill iisyclioln^'y nr as a 
ri'phMi'Ini'h! I'nr niir nf llii' rntirscs ill IIm» .uncial Sfji'lM^'s nr IjUlllMa hi I ii's V 

/'irri nt 

l.il<i» rhi' lilfa - . . . _ ... -M. :i 

l>MiKi* fhi* iih'a . . :?ri. 1 

I >i'|ii'lu|s- . _ ^ I S 

Nil n(iitliiiM . . „ . IS. 11 

'riHf--.' nppn-iii^; ihi'^ lih-a lni|i*ahMl llail Ihi' riiuiin i'rin:: nirrifiilmn .-ihraily 
i-mwdiil. .-iiitl if aii.MhiitL:. il tin* ph>sii-;il si ii'iirrs Uail ^hnuhi he rt'piai-<-il 
iii^ii'Mil i.f I hi' Ii!ii'i :il arls rmirM's*. Such a nanliiiralinii niin s<. w.nihl haM* !•» In* 
i";irrfiin> pliitiiitMj jriiit iiitn>;r;i' rt| t(i nii'ft I'litriai't'ri u rripii ii'inrril.v |'rrs<.ni 
• nhr**!-; ill Wit'^r ariii.s ;trr ;,'irifrail> lauvrhi *h's«'riplivi'ly ailliniii ilic raalhr 
itiatii'.-il i u'li)* ih'hNi itiii'i! I>> I'liLTitii'rrs'. 

fjw ^finn s. Shtiiihl till' I* s Njtjninjl < 'miimirriM' (III KmriiH'i'ririL' in MfilhiiH' 
riiid I'.iMin^^. uliirh ahraily n)N'r,*iti\i' iiniltT Mir iinspirrs nf rhf NaUnnai 
A<"Mh'iii> nf laiu'iMi'i'niiu. art iis ;i i*Minini(ti»t» nf iiai^nn in.UM'rii flu. ph>si<'al 
sfii'iici -i Hiiil thi» liff <i ifiii'i»sV 

I'trrrtlf 

, - ... i;vr» 

N'n iipMjinh ... I.K ll 

I hi-* •|ri.'>iii.ii pi'ii\ iiii-<| 'ip;M-n fm* iIm* rrspt anlchl .< a iism itI ml' iu lm f i Vrl> III ^t;ih' 

III!' ri';rsiiji fiM- (hrir pnsilj.ili. Till, irui.'^t l|i»l;ih|i* inriilMi'llK illi'llhh'il siH'h fhiiiL'^ 

as : 

' Ii \< finl lifi»ai|lv I'liiiimli I I aici'MM'il ph\sii ;ii si't,.|iiT " 

•■'i'lii-r" :i M' \in\^t I, Ltrniip- ill I'liv ii-Diiiiii'h ai ••iiL'iiU'i.riiiu' u lij. it . :Mi hi* rxpainh'il 

In ijo tliiH ■* 

"'rhl< wnrJi i-' hf'th-r dulu- Iim ;i1I> 
I li:i \ i' pii fili! Il ill rijis u'inljp." 

■•l,rf «> iiii! L;» t liiir»';ifii r.iii'- " 

•■'riif pri'M ht (-(iiiiMiit U'f iii'i iN N.MIIU. Mil lii-ra ;Mli\'r hiiu'iiul iii'i r>; nn if " 

jiih M ;i-!.iil Mil' n-pi ihih'fif in i;i\.. (ii-iihiljnii- Mf ihf if.|-ins l.j.i 

nil" h:i iliuilM'^iihu. hrini;ili f;nl nr- rlii; nui'ii f^j. ;ini| !i|i.|ih'i|ii:i | ii.iTi n;: 

Tin •h liMlmir lr-li i| l»i li.u :irf :t •.imiii:ir\ i.f lli.. ri -.pf.|i^i- n i nivnl i »f tin- 
!lii«'i firm^. Jin- i^i'-i \viili l\ I'l'j iiuhi/i'il }'i<»!in-i|i mI i ii;^i,*irrrnm 
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iJurMtho^ U: linu ilu yon ili*tlii«' lIlMiiHM'luininii KiiKiiiH^riimV 

|{l'S|Mlh>^t*S • 

"Tlif ii|i|ili< ntldii «if iiM*r)tiiiti(al t'iiw'tiu*t'riim to tirotilnns of hioloKy imhI 
iii«Mlli ihf^ " 
"Wf floii't 

"I iltih't likf ttii-. toriii.'* 

"Nf'Vi'r hiNird of It U^forr." 

••Tin* \.l II. U ihlviiiu ijftliiiMiMis." 

**Kriiu'iiM'nt«H| (lisi-ipliurs an* luinl toitt'tlnr." 

•'•omk! lurk on ihls 

How do you iWWur llninith Fnrt'trs Kimlni^^ritiKV 

lt«"<*))on<^r< : 

***rhi» ^tudy nnil appliriuit)ii nf tiiitnnn iiliyslml fnrtorN in onKlni»<»rjn>:/* 
q-.^^ • Thr iMiK'InrrrihK i»f inati nint'lilnr MyMi-nis/* * 
"'"'"^^'♦tf stndy of !lu« ri'H|MinM» of mjin Ti> rnKln«'rrlnK «'?ivlronna»nts." 
"'rill' :i|)|ili('jititin of I'nuinminK \ii supinirt of |»s.\rIi«»lou'y/* 
••\Vi' ilnn't." 
"I ran**." 
'*! wish I ronhl." 

llow d«i v*Mi ili'tlnt* lilontnlicjil Mn^'inrrrlnuV 
li«*y|Min*<rs : 

'"rtto nptitiratlt»n if rnuMnrrrliiu tn biolouMral and inrdiral protilrrns." 
"'i'iir instrnnii'ittution n^faNnrrnirnt and anllly^ls of physloloutrji! NyNti^n^s iinil 
till* dr^luMi i»r artitlriai oruMn*« " 
"'I'hr npplii'iitinn of rnKlnmiiiK in thr snlntion f»f rlinhal protdrniN " 
"It is nlrrady drtlnrd in tlir srupr tif the IKKK !)iorn«>dlrnl ('onitnift«'4>." 
•*'riMMlrl!nltjon fur this htc ltuhvs Ihr oMut two." 
"'riM'P' all' l«Mi ililTiTi'm ways lodi'Hnr It." 
• I don t 

"I wotilihi't n^r th«' w Jircl " 

Tin* iniiTi'sti'd iradrr i*^ n-fmrd to Martin i t) and Sanrr aial Nrvtns for 
naiH' I'uiu lsi' d«'tlnlrii»ns t»f trrnis tjsml to nana* tlir varlnus nr»»as of bl»itiH'hnn|ojfy. 

ifiit'Atinn l/t: If yiiU ili'slip tti nriko additliauil naninrats mnrorninu' liloriiu'l- 
n«'orinu"fMnann tiM*tor>: i nxiiii i iinu', plarr tla ta in tin* spa.'i* Ih'Ihw If appllrahh*, 
sinif y«ai" rrsojirrli atat tialninK •ijiJiTtivrs In ld»M»nu'ha'rrlnK/Jiniaan fartors 

Mf ihi* 111 rivspondrnt.^. k'avi* responses to (jitostion 10. and thvsv i\rv hxuw- 
niari/rd as folhiws * 
"This Is ;i r.'ijildly «rnwin« tlrld." 
"AH ili'partni«*nis nn* Intrn-stnl.'* 
••\Vi' aro I'staliii^hiiik* a tdiH'nk'hH'rrinu' d»'part!n»»nt " 

••'ri» nnik«« a naitrilMitli»n in IIh's»» arras, our aiH-ds lo i»r an ••xri'ptionul rnui- 
am* " 

"Wr want tn train M..^. and Vh. \K rUKii.«H»rs whi> ran si^rvr on liiti^rdlHrU 
plin.-iry tmnis ** 

"\Vr nrrd i-OkMnrrrs In this tli'Id. ' 

•'I faviir nndrru'railnatr hinmu'lnminu' ronrsrs im thr host na>ans to drvrlop 
U'ltitd liiniMiuinrrr^ : ita>>i' u'radnatt> prnu'rnnis dun t do a thomnudi rnnnudi .1n!>." 

•unri' \ti\i Ki't thr H'sranh. fla^n hini'nu'lnr«'rinK irainiim pn»u'ranis rjin l»r 
drvrN»prd." 

-Wf ditn't roasiilrr tlrsiu'hlMir r»|Oipiai'nr as lii»M.nk'iarrrlnu'.*' 
"Vnnr ipa'stlnnnairr js Inadrd !" 

"\ iy\]v survry is innyt inlrrr**! Inir : we wiadd l»r ilitrrrsfrd in siM-lni: thr rrsidt«. ' 

•*Wi' an* rjim-r to hrjir nM»i«* ahnnt this work " 

"Krf.p njt tlii^ wi»rk; it N nrrdrd." 

-This Is nnr nf tin* fnaitii'rs ..f th«' nMitnr.N " 

Thi' fiillnwinu' arra*^ "f rrsmrrJi wnrr mrntionrd in thr r 's|inns«'s to tpa'Hthai 
P»; sjuutiirv »*!ju-inr«.rini:. «'nvlro!nia'n!:i! rnu'lnn-rinu'. Inst nnarntatlon, rliniral 
pr«»»»l«'nis. hiMinrrhanlrs. prosthr>^r.s for hnnnins and iinhnals. safrty rrsrarrli. 

HfM MAUY 

Tin* Inwwrtant rr^idt< of Jjoth snrvry ' ran s!uaniarl7.rd as follows: 
I. TIm' ha^ir \i- vsiral srivnrr ronrsrs thkiMi h.. rvrry nndrr umdnatp niKlnrrr 
shoultl ini Iad»» ihr fnadainrntals of hlolojry. anatomy, and physloloKy. 
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*J hi finliT t<i il«'vrlii|i liny liii*tii«'i|ii-iil i'iiuiiu'<'i'ii>K prnKrniii. it iri thf 
<»f iiiovil «irhiM»U tl)M! an iissnrlnti*if mhmU»mi! sr'hoi,), Uotifjil SiIuhjI, nr ^*'UiUi\ i»f 
vi»ti'nnjii> iiHMlrr iiiM is rN..|.hti:il unit li^a-t i|rNiral»l«' 

lM»r thf |)iniMKi. i,t phiiiiiiii^. <h«vi.|iipiim niid iiiniiitaitiinu fiuirsfs iti Im«> 
iiMTlijiiih'^, I'liM'iiKiiM'i'iiiij;, :|}u| hnnniii lartnrs ptmiin'iTiiiK. thv a vnilfilallC 
•W' In^fnirfnis. rrs<«arrli wiakiTs. t«*ji»'httm niniH. atal ^|H'riiili/.ri| ffSflmiiKs Is 

I. 'Mip lifst aii'ttind lit" Hi'Vr|»miu« MMMitf fai'UM.v «M|nippnl fo offrv i'imum'^ 
ift lihM'FiulMi'tTiiiu h*. ill fit*' iipialnii eif miKi >r|nMi|s. h.v thr nalnnil priM*.*,*, nf 

tifili/iiJK flH' urailaatf^i rurii'iil programs A< «M.|iinl»lr altiTnaliM's jiiv s r 

t«»Mi'si.s fur fartilt,v atiil sp»'i'jalii?iMl wnilislii,p siTininars whU U cnitlij In- Ii«*|«| 
as part tfrlmlt al oi- fitiiraiinaal i*oiif»'rt»iU'«'M. 

."i Mi»ilt.-v iimrsi- (IrVi-lnpnl spiM illiMlly fny uu'i}\n\\ snhh'llls Mil' ritif al 

un.ss satislar fnr.v I'nr •'riKiiifrr^. slnn' lln»> hh-k rnatlifauitirnl rlu-nr aial pla**«* 
!•«> nuM'h ••niphusis nu ii.faMirizati.ai. SpiTial laeilnKv nairsfs iIi'sIkmuhI fur 
••imiarrrv an* favjacd a^ a Mihilliai In this proiilrin. un tlii> atUw haml. 
uhH'i'iiiJtf anil sfli'in r n nrsps ili'VclMpi t) fur an I'lJU'lnriTiim pr*»irrani arr. iti tin* 
npiniiai nf ninsf NiliiM»is. riMt ^nif.ihii' r»M' na'dli'al iind tWuUil stinh'nN who wntif 
tn Ifarn snmr liloi-iiuinciaiiiu' 'Phi' primar.v n-a^titi fur this is that nnMli.ai atul 

• Unhil -"tuilriif laiU fhf hasli' rnatlirnuif n-s, pli>s|cs. uni) fnu^im'tMiaif p;\n«*ip|ps 
u liirli arr rrualai ly ajipHiMl in l»i<Mamlnpe'rinu' i ntn^.s 

«» rna>ph*tiMM nf L'radnatf \vf»rk in MntNiirinftrUm' ran tnko Iuhumt than ii. 
tin* rnnrr ionv(>nli<iinil mu'iaiTrlnu' WrUU, Vnv flip Vh.li in b|i»»»nKin«'orlnu% tin* 
^finl«-nf nniv rpipiiri' fan* half to Ihrt'f >i»iirs lM\von«l that rrnnlpil ti» nanph'tr 
tin* n-n:il I'h I). In ('n;:lnH'rini:. 

7 'rhi» rs National runmilttpt^ m Kai:int'»TlnK in Mfflirirn* ami lijulutfi 
^hciuhl naithnn* tn aif as tn»' tMannntti'f* nf liaistai IwtwiMai «'ni:inf«'rlnu' ami 
fill' lifi» »^i'itaars. 

.\ppn.Niiiian«ly ]X\ institnlhais whirh n*spun*lr»| to thr Snrvt».vs havi* nn hl.i- 

• iiuiniM'rhiir. hh»mft'liani«'^. l>ioiMi*ihaiiir'al or hisiann fa»'li»rs nmlnofrini: ih'pJnt 
nirtii W ith n fnrnial tlfurrr |«n»i:rant: hnwi'Vi'r. unit half nf thisi' an* Inti'rrsfrfl 
in i";t:ihlfshiim pri»Krain> whra fmnls instrnrtnrs, nnM tfvthnnks h«>4naii* avuilahlr. 
nf file ITU ifivntntioiis sarvr'>ril. if apjM'ar^ that a! h'a^t 1 lait nf \i nrr artiv?* In 
M>nir \\i\s wUU i;raiinati» arii! f-nMiIfy n'vrarrh. "^imi lal I'unrM'^. nnth-rKrailnatt* 
pr.ifiM'is'. litni i,r ifKiiiiy l>iiifrmln<'i'ri nil imaaiitf ir^. With 1 la 'J, iastif ntiuns now 
havin-^ rn iivilN in tin- .ura. iln'ri* will uiMh>niarilly hr rauri* rfTnrts aaoh' imnr* 
pnriff hiMi-rmlaffrlau^ hntnau faftnrs' priia'ipirs intn th«* *'h«ini'i'riim rarrh'nlinn. 

*!'lii» iniprtiK fi.r flu* **stMl.lishiai*Mf nf ra*w rnrrimln and pmura las finia's fnau 
fhfniaii.N ^itmhaits ;m,l fill nity < 7. in u hn imu ri'i nunl/i* hiiiHnuiniMTinK in lt.< 
niaav fni i'fs a^ imm' nf f la* fnaiilrrs" of nur i*»'ntnr> . 

\Vi' an- uri'atiy iaflrlitrd t(< Hii. i||.aiK nf all I'liiriaffrim: srhiMiN piirf irlpariiiK in 
ini|Mlr.N fia tiii'ir t'Stnanrlv *ipi'i'i|> and prnuipt aUrntinM tn fin* ijucst Inn ■ 
nnirrv W vx v-HM-i.-i! tliaak^ ;ir»' i|an tn ra.'inv ili'an-: nr flo'ir i|i'pntii»>i Nvlm innk 
un-at piiins in rNprrs^imr \';ihiahl.* opiniiaw. 1m* U as prnf«.s<inna I fimiaiMTs or 
a>i I'dniainis. Mlmnt lh»* fntiiri' ami th»' nri-iN nf tin* liini.|iKlii|.,.||ni: pfnurains In 
this ri,iiatrN 

HniiiiH.Kvntv 

i\i • Minnnuliii'i'riMir prnyraais iit thr I'nitril Sfutfs.*' Kimim'i'rliiK Foundatina 
Vnrk. IfHil. 

.Nfiirlii, In^'iiliiiir. N. ••Hii»hii'dii:il Kni'tiU'iTini: Kfln^a ! jnii." M«Mliial Kt*-' 

trnpitr< Nrw-.. Utiriliai-h I'ahlii at I'ai--. PiM vlairuJi. PnU'i 
i.ti • ?tinmi'di<al Insf rjnniaitatlna I'nliUr'atinns." Mrilh-Jil Kh^i naiirs Ni'W^. 

Hiinharfi PaMii-atii.n^-. N'.iliihm \ti 2. M:ir. h P.m;\. p. i." 
'Ii Ami, -nil MiPnj Ii arni .Tn-;ophi!i»' V. M.irtin "SarNi'y nf MinrniMliral rnui* 

pirfrr \ppli. .iti-aN.** Mi-dinil 1 llr.-t n.Mi.-^ s. Uiml.Midi Pnhljrat inh< 

l'ifKI»ijr/Ii. Vm\7 

«rii Nrthiir. Unhi i i M . * P.iui u jhi ^riau'^ Sm\ny. " .huirnal i»f I Ini:im*<»rini; Ktia 

••afinh. \ «d .Vi. \n IM. .hlM* PM55 

<an.-r. J. lunf \»'Vin-. U C . -Hi..fi'i InmlnuM :imiI tlir MiTla»ni«-a I i:n- 

UMiU'iT." Mr- li.ilii'-.tl l!r';'ifn»rrinu. hrrraihrr. V.UtTt. 
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j.Mniml ..r Ki.iiituM t-iiiK Ktlu.aliMi.. \ .... N "'»" ' 



KlJllr llinii V nl Sn. r., .lilll. IMU", |J|. II'.H t..", »•>' 

.1- i:n;.|,H-. riMu' nhir.in.Hi. V..I. :.s. Nu. i». M.iy vm\h pp. ujJ. 

N III. lM. \'». 1, .lMMMJtr> nM;>s . t I.. - v,.,.ni..i 

,11, v.. II IlirlUi' 11. i:.. "11 .MlMlMHiir UrM-'^HM. n| thr llimiMIl IhmI.V. Appl^Ml 

l", M.-n-m i; W iMMl K i: SVi-lN. Jr.. • TIhw nnpntii-s nt M.jnlM;;lral HuiiK 

I hi\i r--iU I'liNhuruii. P.MiT. , , , i 

Nuitl.tti KiM fMi-. jini iM,,.- AS.Ml:. lii^ni.-. I,;, niiMl ;m..1 Uninin. 1 iiHnr- 
|h\iM«»h Ni-v\-ii.th'r. wril Vm\^, .\prij P.»1M. . , . ■ 

.ir.i ■ kiMM.r! ..r Hm- i nm,».i-i.»n .mi KnuiniM iinu 1 ii.ii. ■ Ni-vs I hiim? nui- 

ill I.MlH»nnMry In-fj u. ii..n P.r l■:ll;^illtrl■itl^ SHhli-ni-." .I.Mii tMiui Ln;;i!iiv! 

= 17. ••.M.ihl...|-lMp Dirrrr-ry nf ASKi:.- JnuriMl nf I MiUiiH-^nii- MlKaUnii, 

I >.M I'MilM-r. P-Mifi :tiiil pMJt'.. 

U|{ \ui >i 'MiMik \ (Ml \i»rv iiiiP-h. 

STATEMKNT OF DR. THEOBALD REICH. PROFESSOR OF SURGICAL 
KLSEAUCH. INSTITUTE OF REHABILITATION MEDICINE. NEW 
YOiiK UNIVERSITY MEDICAL CENTER. ACCOMPANIED BY MYRON 
YOUDIN. DIRECTOR OF BIOENGINEERING 

I >r. Ui.P II. I I liahk \ (III \ »'ry iiiip li. 

I inn ;Mr,Hii|,:M>ii'i| ihi^ nuMniii'! l.\ M.mmh ^■uInlin. \h is diivcluf 

.,r (lir iMni'llL^iMiMliP.;: -imI ioil :il llir I 1 1>I i H ll < » f KrllMlullt;!! HMi MimIi 

rinr :Mnl i> llir liaiMin lH'i\M«rii I 111' iii>tiliiU» mimI NASA's Krs»»aivli 
'I'nini-li' hi^tihitr. Mr. ^ uinliii lui- >rai>' »'\|MTi*»inr in ti'«'liiiM|u;fi(» 
I'lo) itMt'iil ill MdriiiriiM iM ih;:. 
TIm' n\ri i i*liiii! iiM|M)ilaii»v •»!■ ilif -iiIm''« > ^vhi.'li is Immiil^ i n!isi(lt»n'(l 
IuiIjv illii-i r:ni'.| l>y tin* avvfsninr IhicIi^p cstinian-il m jipprnafli si 
l.illini, :i u'M ihal «)il!> oiM' iii;ih*l\ -li<»k«- nl" iIm- inanv llri! .-Mil-t' 

rlM'tihi.- lii^aMlilV pu^ - nli (inr Nallnll. Wliat i|nr- Icrlmolnirjr |t» 
-ranli Mini thvi'lnpiMi^lil l^:l^■•■ \r. ih \\\\\\ tlii^ | il mI ili-iii ^ 

Tin- :»ii-\\ff in lh«' lir»» -.'irhtr- a.itl Ih'mIiIm miv lirhl. (lis 

• ■fivi-rii-. m-vv ami iM lIn- ua>< nf ilninir ihiiiL:-. iiinl Jiliility In piv.Iicl 
ami rala-t r..pli«» ihrpatli 'if all nl" lln-S.- nft.-n p:iVP.| l»y 

r,M'li|M,|.,Mi.. M,K:,ii.r^ uhi.-ll Mi.lk- pn-ii.li' ill.- L'-iM IliTilin- nf firW, inO!-|. 

pii-.-i^.-. aiMl iinMv :i.M iii:iic inrniMtalinii t.i .-hnifv tlii* niik*iM»W!t, iin 
hia-l. lln- -li'iiitii-. ant| :i.-.-niiipi tin- liri ftuful «■ 'inpn^-ilili-. 

'I III- p.i-i » lia- L'iviMi liii ili 1m It ' linnlotiy tinni.ili lnMl in our Ins- 
iMi v. nil!' < ;n\prnini-tn ha- Imm-h ilci-plv iii\«»l\.M| in ^pmnnritiL' t»-';h 
i.Mln:.^,- n MMivh. A Mil»-i..nrial. pt-rlnp- ;i lii:ii<ii' part, ol* \v!ii«-li 

■I, M»lafiM| ti» lln- litr -. i'Mi' i'-. \\:\^ Ih'i-ii .■.ariird mil l'\ \ .\S.\. Il i- I'fr 
till, p i-ti|| tl,;i! 1 lil.r tu .I'ltllf- I 'il' pt«»l'kln uf Ih)\S I n I I"! 
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ln.-iii.'. tUir, i».<-luM>li»;:_\ iiiiii n\>\)\\ it lo ilii' licaltlt .iiiv \U'U\ fiu»si 

(■ll<'<-| |V('t\ . 

A l/MMti ol' 1)111- 11 uoi K til,. uot K uf (it niir n .Hf:i;/||cs 

iililixc- iiii-ititiilv, )ci'liiii.|iif.. ;iiHt iii.siniiiii-iii< ih'c ili'Vi'io|Mticiir of 
uiis .tiiiitihti'd l.y \ .\S,\ iir.Ml... A ntuM liii n| NASA ifi-lmnl- 

<iyy jillviuly tiltcii'd .Inwti l<i jilii.'! ir;i I il.-^i- l»_V lift. N'icnlists iimi 
|iliV'<i.-iiiii-i ill the clidi.'nl lidd. Snmc «tl' ilii^ (.•■•liii.".ln<ry was dcvt'lupcii 
"iti Ihmi-c" ur Mil riHitnirt ; Mtnic W.'v t'lnpcd |it i\ !ii<'l_v, iiis|)iivt| or 

\.\.*<A tiii'lliuil. i.f illltl Miiii.. u:i.^'iii.\i.ln|,c(| |.\ 

pnvMtc iii.lii-iiA wliri, NASA II.) loii'ivr ivi|iiiivi| iis nurl inilar 
si-r'-icc. 

I"'nr cMiini.U.. liioli-li'iiificv whii li m ii>fi| uii|t-lv in nnv siiidics of 

III"' <llld!..v:|.r.|I,|,. ...v>t|.|ll. Mild Uhirl, I„.,.|l "ll-vd l.V oIIhT lif.. 

s.-i,.Mi isK In ,iiii|y | )i,,|, | )li,.iin(iicii:i rMiiyii,;: rroiii In-liiivinr to <'ii-- 
•■iil;iini v iidiiisiiiifiil iiiidiT Muliinil . nndit inn-., niid whicli lt,.l:i\ is ;i 
sl:ilid:il-i| iiii'tiiod fnf iiioiiil.iiiim- liiiinMii |>:il i.'iii.^ ill cjirdiiii' riiii' 'imils. 
illii-lniti- li..\v .1 d.'v..|.»|.im.|it lliMl Ins iift-ii |i|.ilV.'ii'd l);isicidlv Im- 
'•;iii'*r «)! NA.SA"^. iifi'ds li!!-. rniind M|.|ilir;ii iun in liinlo^ric rcsl-iih-li 
:iiid Ml lic.-dt It i-;iri-. 

A rnrliiitDiis .iiviiin.-l.'nH-i. uliid, j,;,^ iM-iidiifd «)iii- »\\u n'S-iiirli 

irn-:ill> llivnh,.- till. >^[,:t<r 1 1 ■.•|i(|( .If iM-y j.rndll.t.- ^ivlinii u( llic ( iciinil I 
|-.lr.-tlir Cn. ||.„ii r,,||i | .Irl ion i,( iu" NASA « o|L ||iis ion of ( I M 
jiiidrr il-< ni;in;i-r.'i-. Mr. .I.i.k (ln\. u;,, h.fi uid, ;, ,|,.;il ofiiiiow 

l.o» ;,hd u;i^ llm^ :il,|,. I,, ,|,.^nl.■ (,,,1 :i,i inr. ,|,,|, |,.|;d ,|f lrr|,i,,)|,M'i.- 
••Ilorl In Ml|,,„,ll oiirn-.Mi unrK :il Ni-u Vnrk I IHN ,.|Ht v Mi-diriicrii 
< lM>lill||,. „l l;rl,:il.llil.|l|0|i .M,.di. if„. I), ill,. d. V..loj)llM.Ill of :i 

iiiftliod to drii-. i thr i-vi>|iiti,,ii ,,{■ . iiviihiiorx iiiMilIi. ii.n.'v in llii- lir.-iiii 

iM-forr on -rt of ,1 |.;i|;i|ylir M loKr. | n.',..| nn| oli'llic |.nt|.|itiul 

Hiriiifi.-nHv .,1 II, 1. r...M-; iv|, whi. l, h:,. |„.,.n fimdiMl l.v i|i.. (ioldnmn 
r <»iind-ii ion. 

NASA ll.<l.|r :i|.|.|r..|;|||.^ (lir | .f .1 .•! 1 1 i ;i | \;i|llc of il.^ df Vl • lol iinclll s 

Mild ol it^ |;iM.« li.ON III II, ,v.ir:ir.l, ll |.i|l.li>!i,.< l.iill,.|ii,s :i„d l-ri. 'fs. 
■••lid ll -i.on-oi- iv-i.iii;il .vnl.r- in ilnvc >,;t]nu- of tli,- .nimtrv to 

"lir.n, IIMjllirirs .■nli. rrnini.- \.\S,\ Ic Imol-.^jA |,i:,\ 1... dih.. tcd. Ilnu- 

i'\fr. till.- 1< \\ |,,,|.,. f ),,, 

!• ir^l. I III- i.\|.i.riri|.-i. of our roll,.;iir,i,.s ;,t uiic iiii'di'-til iriKi.r is lli:il 
NA>.\ |.iil.li,-:,fi,,||s ,|,, (I,, I r,.,-,, || ||,n,| ,,f III, .111. >,'.-o(,i|. till, iilf:,- 
•■iiid :iii-N\..r- |.|-,,|.nM.d l.y N.\S.\ liiiM. ofi..|i I,..,.,, in.-oi„|,|,.h.. „nso. 

|'ill-llr;,l,.,|. ,,..1 r..dl|.-..d t.. |.li|.t,r.-. ;m,i \,il|, u|,i,.l, ,|„.,,. |,.,^ |„.,.„ 

no ,-\|...ri..|,.v \\,. s.i-|,.., | ,.M.|, ill III.. N.\S \ h. „,-..■. Th-.v |,.|vc IIh' 

'■•"■'"•"'J^- 'd" illlVIIIL'- I M iMlllllllnlr.l Im |.,-.,|,|,. ulin ,|n ||o| || | ,| , |-,.,.i:,i ,■ 

( ll'- |i|-olt|i.in< (if 111-;, ll ll i ;, 1 1-. 

Sii.-li idi'-.i- .-ll.- f:ii- fn, III .,|,r|-;iii,,P-.!. ;,i,d (l,.-\ iiH,:,llv tvf|,ii|-,. ii 

I <•-.•:, |-.|, pi-nj,.. t Willllli :, l ,| , |,|-,,jrr| ;, til, I -t..|. Ill 'tlii'ii- di'M-l 

"I""' "' l''d!/:lllu|i. It i- ll|,-!v|ulv . I,.;,,- ||,:,, f|„,,,. i^- | |',„. 

' In^-r l,.-,|-.,|, l.,-lu.-.-|, \ \SA. Ilir M., l,,|- M-.|„„i-il.|,. fnr I,,.;,!)!, riin.. 

:ind III.- -vi,.„fi,i,. .\ \SA^ i-i-:.'ioi,„| ,-..nlM-. ;iIm. |,;n.. imi fnlfill..,! ll,.- 

I'-'I'lir. Iili-nl- lor l.,-||,| .-..|,i|i,l,iii,-:il |,,|,. I,:,.;,.;, ||\ tmlli,. r..;,>ol|< l |,;,| 
' I'liiii.', I. ll, .|,i|,. ,,| ;i ,.|i;,||. ||„. ro,-,,-li 1,;,-; 

I'f' t! i.iili,.,- i||M-r|i. i;,|. 

'lo OM-lv,,,,,,. 111,.,,. |, ml, I,. III.. I. - ul, III,. -I'd till- .-tMl.lidillli-lll ,,f 

l.ld\ .^llil,!,- ..f 111 f.. I ,11. -d j.nh-lll iii! ||,..l - u ill, ,1, int.. I, .SI ill ;l |,.-,Mi.-|i. 
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hir «lnniaiii of \ASA\s t(M*hii(j|o;rir ili'vi'lopiiMMit aiul Iuiuw-^Ikav. T\w 
purpo^r (if ttM'S(» St u^ly ijri'oups uouU Kt* rxploir NAS.v's iiivtMUuiy 
nf *|i'v<»li)|iiiitMits and mil nut thnvc tliat nins \n* applipii to a S('^MiaMtt 
of \\\v lii'allli i*an* firM rt»pi-i's«»n!<'il hv a paitiruhn' us<m' study ^i'(Mip. 

Sni'l) iisiM' study uruups 4)nirht tnronlaiii WW* scientists witli knowl- 
c'dtr»» id' needs that «»\ist iu i\ p;n*lii*ulai hiniiuM lical doiuaiu :md who 
would tlicfclni'p Im» ill a nmul piisitinii tn idcutify pindiiets and ideas 
uliii'h tliey i*au utilise fruui the NASA iuNeiiturv, l)in!nrdieal ni^ri 
iiet'i's aiul t('rIiiH)l«»i:ists \\lu» would \ti a position to evuluate ihr 
iVasihi lit y ot' 1 1 51 us tnfmiu^'' NASA pindiu'ts aid ideas toe appiieaUil- 
ily t(i tlu' hioruedieal ijuniain. and NASA s«'»enlis(s and adndnisli'a- 
tors wlio wciuid Im' aMe tu uuide the user st udy ijinuj)s tin-()u^ii NASA 
areliives, UlVentni'ies, lalMa'aloi ies. e^i iters, el eete.ra. 

Tllf lisi-r -^lUtlv L'loHp< wnidd leeipruealr hy' illM't)du»'iui/ NASA 
M'iiMif i^f > til t Ij.' lu'a It li ea re en\ ii'ouiuenl and I In* users' needs. I'!utrine(M's 
aiul liM'hnnloi^Mst- svIm) have not wnrh'ed in ii hmiuediral oreliiiii'al set- 
tin:!' oI'liMi di> Unt t'ouip relic nd I he ell idea I short ( 'Of uiuiis of llieil' devei 
ojUniMils and iheret'ol'e titeir uSelessueSs. Wv fe(»l very strou^rly 
?!uil sut'h »Aposuir te. ' ■ . ■^•^.■l^•ts svonhl areidrrate and eataly/c tin* 
I rans|orin;il inji of N ASA ti-enuolo^^y to I )inuu'dica I operat ional 
uu't hndolt»;iv. 

'riic user >l ui|\ jirnni \V4)uld eati-irori/c N AS As t eehnnjotry lii'>t , as 
purcl\ roUiM'i >t n;i I Mud llu'refori'. ri'i|uiiuit:' I'lO't licr st udy and j|e' Jop 
iMi-of ; ^ci'uiaj. ns nli'jis, uirtliiHls. and app;frat us I hat have Ihu'U irietl 
:Oid li'Stt'd ill t h.- hilhiratorv , nhmit w hit'h I hrrr i- nifoi rnrit ion eon«'ern- 
uiL*- pi'i rnin»an«-c and rt"-idt^ oidy andi-r i-e>t riet i vc laboratory iMuidi- 
lion-. I'ot \\ h M-h I here' a n- rnu>t iiM'f ii ui hhn'pii nts |*(U' a potential usci*. 
ue»d»'U ti\' \^ hi«-h uia\ i'\i<l for the u-mm 's personal iu'^pect ion an<l hettei* 
\rr, whn li nia\ In* madf a\adaljle to ihe poteiitial use)- for trial a!id 
''\ i» lii:i( n»h : thud, lln' user* study ;n-nii|) wonhl id»'ntif\ that NASA 
n-i linii|!iu\ with w hi'-h there expiM-U'iice in the liidd and whieh iais 
Imm'ii uia nn fa»-i ured i'ornniereially . 

'I h" li-^i-r st Utl \ L'toup luiiifit ads i^e lei/ardiuij" the rst iinnted eost^ of 
d''\ eln| »nieiii ur :!«•« jiosit inn of a |)artit'idar produ'l oi' idea atid the 
ii\ srn'iil ilie trrntniiL'" Mtid the jnuuliei (d' persotniel reqinred to 

u-i- u. 

I' iu.-i 1 1 y. 1 1 II* u<i*r ^t u* ly i:r* mp wmdd lndp in df^i.irni ti«i ui« U"e elleei i\ e 
t rrl lUHpnvs 1 1 i ^--eni i M M I io n ol' in tor mat io? J. ut ili/i tiij su»'li as euu«'s as 
MMi'titit'e- :mi«I iJ'j hior Ml joiirii:ds of inti rest tn a pa rt leula r user <j r<uip. 
ura I pri'.-i'Ut M t Hiu-- :i! >n'"li i-nnveni ions. eataloi:> eoneeridn*j" produ«'t- 
.-Mid id'-.a ^ appl e al de i n :i pa rt ienlar <eetnr nf he:dt h ea re a nd hioua'il i 
« :d lii'hl. M'Miin:o--. au<l \mu U^Iio|is, :Mtd --iiiiilar i id'n: uimI ion dissemina- 

I i< Ml met hn<K. 

'I hi" -M>"> e ■ - f ul :i ppl n-Ml ion of I iiniiM'd't'a I ti i hiKilouy to ln't ter Ilea It h 
t.iM* "-all !>•' ten lUie'iiJetl fnaii the e\|ieiii'Uii' i»f cifhi'r L^'oSeriUuenta I 
jU' ii' If-. "I h«* N.itmnal >i'M'iM »' I'ounilat mn tod;i\ ;oid the Atouiie 

I'.nill^v ( 'nUOiil->l»Ui ni Ihr |»a^l ; I If t W n o rL'a U 1 /M t i t Ui - \\ ho-ii* Spf Uisor 

-ii i p nf I erlmi ihiu jc- ;nn t Uiei htMhiln:^ ie re>i*a I f li I i:is h'd In proihu'ts a nd 
ri'e|iui((n<'- thai tiiid w idc m ppl iea t ion t nda \ . It i - t lif if fnre iiti fort u tiat e 
I li.il tlif Nm? inlial Si'ieliff l'*nundat inn, fni e\;un pie. Il.'is lieen ill-tl Uel4'd 
lii re:i rr:i hLli' i t - prnwU ie^ :i nd sh i ft il- -^Uppnrt «d teehlinlntrie teSea reh 
111 the I.ealtli I :irf llfid tosohir enrri^v f\"ii \\hen ^u«di feseaifh involves 
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Hurtrly umlv?' NSF\> ^•^a^situ•ati(»ll a( Kcwjuvh Ap|)lio(| to Nalioiinl 

\\V wiiiit !o t'ni|)lia,'*i/A\ Mr. Chaiiiuaii, timi \\v do not wish mir 
ivmiulvs to \iv inri-rpivu^d jis a rasti^jatiiMi of NASA, its olHcials* or 
aiiotluM- a^'firv. It is owv {\vs\\v to inaki* ft)iisti*ui'tiNc suyjj:i»st ions aboui 
how to iilili/c ail iiupoitant aiul (»Npoiisivo by-prodr-.'* of a {jfowru- 
moiital rrs»arch urjj:aiii/.al ions otforis for our ritixiMis' wolfaiv niul 
lM'>t intrivsts. 

OiuvajraiM, Mr. \'(Muliiiaiul 1 want to thank yon for Mio priviU»;ro of 
speaking' to yoiir rminnittn' this nuu'nin^f, W v will bo jsUul to respond 
to anv cjUiSi ions that yon may havi\ 

H('fon' r<airhulinjr\ Mr, rhainnan, wo wi)nM liko ro pcManii Mi\ 
Voiiilin to present tin' ooininittcv with tworo^rom (»Nainph»s to ihMuon- 
St ralo t \)v ih»tici»Miri('s of whii'h wi» spcnik, 

Mr. Itu.Nnr.MAs. Thank yoiKsii*. 

M\\ Ynrnis, l)rs. Mann and Koswick ai-c* ditliiMdi pooph* for an 
cMjti'inocr to fnllnw, hut I wouhl like {n ntv a few practical examples 
of inrapat'itatod. ov people who will he ineapaeitated and will recjuire 
n^hahilitatioiK exaiiipk^s whieli have* !M)t he(Ui eit(»d. 

For (\\ainple. of our prestuit populatioiu there ai*e 20 million people* 
!n)W oser lht» aire of HO. In otlier words, one out of every 10 is over 
the ly^y of til). Based lai existing: statist ies» approNiinately 40 pei'eeiit, 
^ niillion people, will heeoine nieiitally disahhul as a result of a;rin^^ 

Nosy af ihe Institute of Hehahilitatinn, wi» hnw ()r;ranix(»d and are 
pin*suiii;r a j)i(»irrani ff)r tlu» n^hahilitation of the iiitelleet of these 
p(»rsons. (hw of the prohleins we ran into is in ^nitherin;r eneeplialo- 
irraphir data. We ran out of space as to wluuv to put all this (lata 
and leduce it. We know NASA has this kind of knowdiow because 
this is the kiinl of terhiiolojry tluit N\as d(»\*(dopi»<l for monitoring the 
aetis itit^s and well-beinnf of oiii' asironaiMs, 

So as the (•linical tuijrineer and liaison to NASA, I priK*eechMl to jro 
aft(»r this information. ! did jiret tlu* information but the information 
that I u'ot, ami this is not eritieism. but 1 want to jrive you a practical 
exam])le (d' !m)nv tht» inetlici(»ncy of transmltt in»r infoianation be(»()mes 
a Nery costly ami time^'oiisumitiy: proc(»ss. The* infortuation tlnU canu* 
back was a computer read-out of shoi t fis i*- (U* six-siMitence sumiauries 
t)f everv hit of information that coii'espomled to the k(\v worrls, en- 
cc»plialo;:raphy. which had ev(M*b(»en perpetrated or pursutMl at \ASA. 

That kind of information is of lu) jrreat s alee bi^causc* what it means 
is tliat a rliincal entriiuMM*, a biomedical eiiLnnciU'. and meclical p(»oplo 
must now tak(» that aiul sift tbiouyh it and proc(»ed fi'om that point 
to search throuyfhout the «Mitir(» cc^unti'y as to where this teelmolojry 
(•xists. Fiankly. we do not lia\*(» the money to scuul tin* people (»ast, 
west, up and back tr) hiok at protofyp(»s and d(»termine what t(»<'hno]nj;y 
is a \ :iilal;le. I f we could not ^fet technolojiy, won a foi'm which wv could 
pul to use inmiediately, it would be of no j>'rcat s*alue. 

1 think it is a oi-actical i-xample of a!i inellicient situation tofrans- 
fer iufoi'mation dt^finitdy thei-e. It !*esulls in added expenses, duplica- 
lion cfVoit . and wa^teoftime. In other words.it puts a pioji'i't liack 
by iiionth> and moni lis unt il this can b(» ch^ared up. 
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oiUvv v\\\\u\)\o of a iM)puliUit>u of jK^i'Hoiis who !uh»<1 frliabililu 
lion iiiv anipiitofi-, Now. iov oxainpio* tlio I K'partnu'iit of tlu» .Vi*mv 
has stahMl ihat ihow t.i»U() ji^bs a\aihil)h' for thr niainlrUiiiM't' of 
iHulfrwatiM' h)«'kt'rs. \\\» lvin)W from pro/rranis \vr nw roiuImM ioy* at 
tht^ i!i>tiiiit(» that nuipiittH'^ iwv siiilahh*. atv al>lt» In ho t raiiuMi to iiiuhM - 
take this tvpi» of work. Wi» also know, us son statotl. Mi*. I'liairniau. 
\\\v plu'ijotiuMia of \vri;/ht h»ssOi'ss ia an astronaut is wvy shnihir to ihi* 
pluMionirna of hiioN anrv in an anii)UtiH' ininu^rstnl in water. W o ivo\ tha.t 
is <IiriM'ily appli('al>U» to this rrsrarrh. 

Aijain. thr inahllity \o p^t thi» iuhmUhI iiifoimation in a couriso ami 
ns<»fMl way is L'oin^^'to iniptulo tliis type of rehabilitation pro^n'ani. 

Thank yon. 

,Nfr, liuAni.MAs/rhank yon vi-ry niurli. 
I)r. Cooper i 

STATEMENT OF DR. IRVING S. COOPER, DIRECTOR, INSTITUTE OF 
NEUROSCIENCE, ST. BARNABAS HOSPITAL NEW YORK. N.Y. 

Dr. (*ooi'KU. I iiu\ iivwtvfw] for the opportunity to appear h(»fore this 
snhrofnniittet* in order to tltMuonsl riit<» the manner in whieh eoatrihu- 
tion of applied teehnoloiry ean l)e innovatively utili/.eil to eure and 
i*(»hahilitare eoinith^ss intlivitlnals who iwv inciipaeilated tlw to various 
diseases of the central nervous system, 

.My testimony shall consist of a motion picture dim illustratiu}: tiv(» 
l)atients. totally incapacitated hy niMO*(do;/ic disi-ases, previously 
thoMtrht to \)v ii*iH^\ersil)lt». Tlu* first tlow patii^ots were alleviated hy 
a techni<|ue which we di»veh)ped which is called (MTo^ciuc hrain sur- 
;:i'rv. 'I'his technique «*mploys hasir* knowled<;i» and t<'<'luioIoiry o\* tiic 
srien« c of crvo^fenics or e\t rt»iue cold. It is a siaence extensi /el v applied 
])y XASA. ' 

The si'cond t wn pal it*nts have heen r(»1ieved l)y a device* whicli wo con- 
fciveij and «lc\cloped and whii'h is n^ferred to as a hn-in i)acemaker. 
This consists <»f a system which si»l(»clively stimidat<\s certain poi'lions 
c»f tiie hiMtian hrain. It could In* markedly ativani'<Ml hy exist in<^ eh'c- 
t I'onif* tt r|in(ih);fy emj>h)\*ed hy N AS.V. 

The* livf raspsou tht» film ea< h rc|)resenl tht»lii*st case «d* its part i(-u- 
lar iliM-as<» ever to he re\'i»rse(h or in some instances cuied totally. The 
tlise.'iscs are : 

I. llcredofaniilial inttMitinn. ('I1ns also applies to tlie li'emor of 
prtrkin^nuisni and nnilt)ph*s»'lerosis.) 
•J. 1 )y-torii:i mns('nloriim dtd'orman-. 
.*>. Spast i»* pa r:i lysis nf st rokt». 
I. Spa<t HI In'lusi^ i)f cerj'hrfd pnlsy. 
r». 1 nr:i]):M*it at iuiT ireni'rali/etl m vo» lonti-:. 

The hrain pa^'emaker Iims m1s»j \ioo\\ rmplnyt'tl to arrest uncontrol- 
I.dilr \ n Uioiis J) f i*pilepv\ . 

These palifii!^ an* part nf a serit^s of ^.noo .m^is operattMl hy my 
collrairuf- nnd !n\'-iplf in nur in<t ii »it io!i. Tin* rcse:ir*r|i and dcvidop- 
merU n\' till' tei'h!ii<|Ues !'ef»'rrct| ti> havf tluh- far rtM'i ivnl no i»conomic 
sniM"u-t iVom "ither N ! H or N .\SA. 

I Film. 1 
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Now I would ti) .^how soiho uriuni inridnjts ivconlotl m iWuu 
' I uv\\\ hi\H lind this pnrlicMihu' of trauma for :lu wnus. It is 
Hihontrd, ir is:i very coiniuoii (raiiiiiM, It docs iioi alwnvs^et tins s(M'i- 
oiis Wo pliuvd n rrvojL^t'ni*' prohr in tlio left side of his hrain, which 
rontrols tlu^ riL^ht ^idc of his hody and di»s( roved a small ])a-t of the 
hram railed the thalaimis, This relieved the trauina from the rijLdit 
of his hody. He is the first patient who has ever heen relieved of 
<>''J^'''nima and has lemained einvtl 
This is dystonia. The siirirery in this type of rase jrave ns tlic 
ead ni eerehral jmlsy. She also* was the iii>t. She was operated on 
hy tlu* eryosurirleal leehniqiu' and she is shown here with her own 
ehdd i:i years later. AVliat ihis method (foes is it free/.es a smidl poi- 
tion <)f the hi'ain and rendi-rs it fim«*l ionless. 

This hnly had a strok^. in tlie pait of (he lirai?i railed the midbrain, 
Ihree years he fore, she was totally paralv/.ed on Hie left side of lier 
hody and spastir. What I am demonst?*atin;r tlu^re is the severe spas- 
ri'Mty which is o?ie of the im aparitat in;: features of the strokt-. In this 
case, it was calh^d hy all tiie neurolofiists who had seen hei' previously 
and hy ourselves as a spasl ie pai'alysis, 

I want to denu>nstrati» tlu* fact of relative safetv. We performed 
three operatiotis on this very helpless person. The'first, ni the hack 
of the brain wheie we tlestroyed a nucleus in tlii» eerebellum. It nuuh* 
her a little hit better, ^Io^;t patients can tolerate this type of stir^^ery 
w(dl. Thcref(uv, wlu'u all h(M* sympt<uus came l)ack in d vears, demon*- 
stratiuiT that other parts of the brain had picked up this svmpton, we 
performed precisely tlu» operation as performed on the first man 
and wr did stop (he tramua and wc were suri)rised thai ipiitc a bit 
of In-r spasticity ilisappeatvd. What appea?v(i to 1m» uu irrev(»rsibk» 
spastic paralysis was lu'trimiin^r to reverse itself. After not having 
moved in many years, withiti moments of the opeiation sli(» wa^ ablo 
todothat, 

I:; that same year, we started to operate on a third pail of tlu* brain 
whieh Wc found out airect(»d nu)tiou. At tlial t ime she was ]vnden»rl fm* 
nf si)asticity and I am sure she iepre<euts tlu* Wvy^i case of reversibh* 
paralysis followin^r st rok**. Thai has lasted this IcuL'th of time witliotit 
remission. One of (he thiuL's particidarly strikitt^r was tin* ability of 
her to move hei* foot which. a< vnu vvnxU Indorc the operation could 
not he rnovi'd esm by the examiner. 

Followiny this, tlie!(» i< \\ very brief se^/?tient of an operative sciMu*, 
It is nof \|.iy i^^oiy if anyone is friL^httMU'd of it, elose your (\V(»s. 

This pla^e car)ae< the el(»ctrodes of the b?*ai?i pacemaker which we 
developed. Ir is: i ojxuat ion in which we placed t hese ehM'( ro<lrs on the 
surfaee of .1 M l!-, of the bi'aiii called rht» cercbi'llum. whieh acts as a 
rhef)^tat t ()th(»r parts nf the luviin. One of the favru-able features of 
tliis operaMop i< that braiti tissin» is not destroyed. Tin* electro<h»s are 
iuer<'lv placed on the <urfacr of the bi'nin so they e.-m subsefjueiitly 
stimulaK* that part of the brain. That is r)ne si»t of elec(rr)des biUU}^ 
placcil. 

The second -ct of elcc* ?*ofk»s is bi'i uiT placed n\] f he a nf(»rior surface* 
of the ee!i'bellum ami ihis is merely a sei|"eie*e showiuL"' placeiHenl of 
th(» <ei-0!i(| set (d* electrrxles. It is Hear a \emi- rhaiuiel. 
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Thofu* wiivK coming? from thv clootrndes are l)n)Uffht out of tho flkiill 
but renuiin un<l(»r tho skin mid vouiv down nuy'V tho skin in thy nivk 
to u rocoivor phiml unchM- the skin of iho patient *s eliest. A radio fre- 
CHUMM'V wave phuvil over that reiviver stiinuhites those eh?ctrodes and 
makes that part of tho brain fnnetion. 

When it nnielion.s, it funetions to inhibit or ^hut down an undesir- 
able uetivity. 

This is a 20-yeur-ohl man witli eeivVmd palsv. lb' is primarily a 
spastie atrophiod. He has never wjilkod in his life, never risen from a 
elrnin althou^di he is intelligent aiul actually holds a master's de^jree 
in psyeholo^ry. 

>o\v, the Vtimulator, unlike the other operations, has a gradual 
effo(*t over several months. This shows the patient after just 5 days <)f 
stimulation at 0\r ajieof for the fii*st time in his life rising from his 
t:hair and ambulatin^'. 

We have since had liirn back at the liospital for nvheok. He was 
operated on 5 months ago and Iw' has continued to improve, has his 
bantls at his side and has cjuito a iliilVreui lib*. Von wit! seo on his 
I'ifrlit side a little valiiv wlui'h rnrrieiUht* power pac»k. 'llio tape repie- 
sents the ante!i!ia plan d ovei' the nreiviM*, under tlie skin in ins ehest. 
This is autoriuitieally timed ami i-ontiinios to charge this pail of the 
brain on and otF throughout the :il-honr eyele of the <lay. 

Tliis is one whii'h would luive interested the g^ntlenuni from Cab 
ifornia, sinci' he uu*ntioned bis interest in epilepsy. She twitches this 
wav any tinu» she attenjpts to make a movement. She was totally bed- 
i'i(lden,'4(> yea^s old, and in addition tn these uneontrollal)le move- 
luonts. had pel iodic uncontrollable convulsions of epilepsy. She had 
been treated. Her bushaiul was a luival otli'': r and she had been trentcd 
in Govcrunumt hospitals for the pa.-^t l\ y»'ars. She received cxeellnnt 
nuMlical ti'eatment without any resjMUise. 

This demonstrates the saini^ patient aftei* use of the pacemaker on 
onlv one si(h» of the ceroMlum. She has total use of lier arms, tliere 
is aberration of her logs juul truidv, i)ai'tial a vrration in hur letfs and 
complete relief fnun seizures. 

The iroal with this particular paconuikor is to improve it with tedi- 
nology already in the hands of N.VSA, to uiininiixo powerpacks so 
fhry ran ho totally implanted in the body and also so it would tele- 
ini'ter iiiforinatio!i out to tlu» brain which would be valual)le in canng 
to/ the i)atieiu autl niakinjr c-rtain the eijuipniont was workinc. 

I just wonltl lik(» to conclude by urging, as \t\y fellow colleagues 
iiavf. that ("ongress reali/<' tic groat Innunn needs that exist in the 
hoaltii field, particularly amonir the incapacitated, I urge you to place 
this human nei'd ceito.ildy. if not the fiist, among the first prioritie.s. 

Thank you. 

Mr. ItHADKMAs. Thank you very m^ich for an exciting pre.sentation. 

Hccanso niv rollea;:nc on tlu^ suhcoinmitteo. the gt^ntleman h'oni 
Iiliiho, Mr. llanstMi, most move to ant)thcr meeting, I nill yield io him 
to ask any questions he nii^hf have at this time 

\U\ II ANsr.N. 1 wotdrl expi'css iny approciat ion to all r)f you foi' some, 
very t^xciting testin:ony. 

V/liile the prohlenis in applying what we have leaiiied ai'o iurplicit 
in niUi'h of what uc have hrai'd. it is still a vt-ry hopi'ful ami encoui'ag- 
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injr <lm»lo(Mm»nt, 1 inijiht notiMfmt I atrm* I'ullv wit!) thv iiunlicatiDUS 
of ,s<)iup of th(i rcstiniciijy thot I liaw liKirW with rosiuvt to tlio priori* 
tii's ot\ ji'M* ?vvi»ii!'oh I'llortfij, 

1 hiwv luHMi (MJuccnuHl, iis was voicvil hciv, that our p!vo<*<Mi|>ai'ton 
with proili.ciiior iMU'r«:v, i»sp(H*ially lvih)\vatts, must not pt'i'niif oui' at- 
h'Dtio!! to Ih» ilivtTtril I'loii! ^ioiiu' of \\\{'sv wry proinisin^r l»ut nnu*h 
less kianvn pi'ol)lf!u>. 1 hM\i» expi'ossrd (his coucim'o in thi» naM»tiiijrs 1 
hayi' atti'iKli'd as a ua-iiilu'r o!i .loint ('niiimittiv on Aloniic Kiior^ry. 
*I*his ifirhides, as you know, many important proui'ams in ninli^'iiU', 
bioloiry. ami otlier ai'i^as. 

Ol'ron in the nrixi* to prodiu'r fh^'i I'irity, s«)mrrinM's we c)v»M*h>ok somi* 
of tlu» hasir nwart'h phvrains su cssei.t iai to ihi' rutiiii' p!i)y:n»ss. Ti)- 
ilav's hjisic n'S(':u'<'li luu'uuu's lomiurow's a[)plii»i| n^srMirli. Kvcn with 
an in»'rfasi«ti ctlurt in manv" ot' the n^srarch proui'ams'wi' ciin si'c a fall- 
in;M)fl' of support foi* m)hu' of tht» \i'ry iinpiutant nuMlical applii*at ions. 

1 visitjul ill the hist l\'w months most nf uur uatiDiial hiboralorivs 
whiu'r ih(M't» inr <nu\v pxcitini: thin;;s uniui:" on ami whrrt* I hnw srcu 
hi*art WMi'mimr tHMllcatinn am! tuithiisinsm to put what wcarc Icarnini: 

use in rolifviujr sutfei in^ as we have seen in presentatitais this 
monunir* 

First, for example, a medieal reseun^h p!*o<rram lias at lii'ookhaven 
proilmcj }. suits ^luninr to those wi* ha\i' seen here. Medieal uses of 
radifusotopi's .iml heart pa^'emjiker are applieations of icscareh spon- 
sored l»y tlu« Atoniie I'lui'ryv ( Commission. 

li striki's Mr, ho\vi'\i«r. as I listi»neil to the ti'^tiniony this morniiiir 
that a major stumhlin;'' hhu-k is that ot' «leM'loi»iu;: t he meehanism that 
will initially ereati' ;ireM((M' awari-ie'ss t hioutrhoiit thi- roiint rv'of what 
is ir*»in.u* <m in so.ur of the lahoratorii's and universities with thes(» 
pion'ratu.-. 

Si'comL this w ill make it possihie to inor*' ellVri i\('|\- e4)ordinate thos(» 
etfort.-; an*l t.ij* and appl>' tliose results \\\ tin* way wv lia\^' set»n ean he 
ih)ni' from t he test imt )ny here this morn inii". 

A ipiestion that I would propound to the pam'l auil solii'it any sii;»- 
iTi'stinns whii'h you niay <'ari' to olfer is, how iiiurh awariMU'Ss is there 
anti what i< the hest way to ineii-ase that awarc'in'ss throuiili HSA. 
throiiuh i>tluM* lM'd(M*al aL''eneies. or tlu'ou;rh <'on,Ln'i'ssiomd initiatives? 
Wliat is the In'st way to develop hett"?' eomnnmic'at ion atul a lueeiw.- 
nism to tnore I'll'eri ivcly apply the total renHircv^s wi* havt* t<i sona* (d' 
the.-p ol)\ ious prohlems f 

Mr. liiiAurM \s. I)r, I{i»swiek? 

hr. IJi.sWH iv. Mr. IlMnscMiand Mr. l^rademas, you eai lier raist «lthe 
tpiestion of liow mueh Jncmey ww Uuny* spent ai the engineering re- 
iiahilitatinn <'t»nti'rs and what is n(»eded. 

!**irsi. I would liki'tosa v wh o is lau'di'd is a li»t:d s\ -N'lii. hut maylx* 
nmrr impoHaut and uen h luore ditlicidt in hanclh' is the Systran \vhi«'h 
I'eix tlir di'\e|(»prj| thiiiL^'s from the lahmatory iiuo tin* hanil> of lla* 
peopli* who can aj)ply them throui«iiout tlu> country. It seer.is the .**^tat(» 
aii'enc'r- and a w idr \ ariety of ual iotial aL^'m*U'S ai*e the pri>per ;i"o\ t-rn- 
mi-ntal units to carry t hi- fnrwaril. 

liiiZ'hl now. around >^t million i-- spi tit in t!ie V\>\ foi ri'h.ahilit at ion 
rmi'incfriiiif center-. People licrr can coiicct nie if I aui wrj}iin'. l**rom 
USA. the Wteraiis" Adimin<t rat ion spent ahout anothei* inilliiMi (U* so 
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aiul |K;rli:t|»>< NSI'' ainl MM* \i\ \ \w iitvu o\' ^v\\n\M'\{ii\\ou would luUl a 
tVw liiillioii u\ii\'{\ 

The livr rsisiiiin rriilci^ rniiM rasilv jspi'lul iip inn iiiilliitn iloUiirs 
rjirlt. I think iliMt is kiml ni m rrii icai mdumui!. 

'riit-rr ai'i' thi'ouirhour tlu» i*<nnH!\v ]M)ioiuiMl <M»ut<»rs uhi<»l luv I'oiulv 
to lilussoin out. at loast a half <{<»/ami that. I kwow of. So if wr take fivr 
aiul aihl six in«M'r at a SI million Irvchthaf "ouics nut lo si I 

inillioo just iu tin* USA admiuisti'MlIvr ai*ti\ i(y. I alsonuulra point io 
uiv otIuT I'vMuarks tliat 1 foi'l [HM'soually that tin* KSA, as an or^/ani- 
:»f ion* urcds ron.^iiku'ahlr rnhaiu'i'uuuit'of stall' and huil^^^'t alloratioii 
to iMl'iM'tividv inan:iir<* t his pi'oirnon. 'I'lu^v have hiu'ii doin;r, 1 think* an 
fxtri'iiiply ;»o()d joi), »:iveu \ ixusouiu'Tthat havr Ihtu forn.snl iti this 
afi a. Hut it ilrsprratrly nerds to Ih» eNpaUih d. 

Whi'U ynu .tdd uow tin- ability to d«div<M* this th!*ou«rh th<' a'jvnrjos, \ 
tlo'nu.L!'li |wi\'ati' entcrprisrs, you into i.Srreasps in fnini-. IJut 
it is t'V(Mi many, many niillions of dollais moiv'ihat nei^l to hv made 
ay.ailaNr to the Slate and other ajjeneii'S **o!* aetual \'o<"ationul leha- 
l)ilitation for the luilTuuis of disahleil people throu^dH)Ut the Nation. > 

Mr. 1 »|{.mu:mas. \Cs, I )r. l iehauer ^ 

Dr. TieiiAi i:u. Mr. llanseiu I still wouhl like to I'elmai for a niomeiit 
tn tlir eouunuuieat inns trap. To maki' leMMreh u ^td'nh it is ueeessary to 
apply thr results. Sinee it is a major etlort to do so. it is m^eessiry to 
l>r*'St'nt fhr Jesuits in sueh a form as to inniu'diately ereate an aware- 
ness how tins ean hi ulili/(M| i)y the future employer of tlu» handi- 
« apped. and drsi^-uers of finaiitiuV for tin* haiulieapp^d. 

Wf \\:i\v not even evalmited tlu» oh|i\st forms of prostheses with 
•■e>|>ri-t In I he potetitial usefulness in tin* eom!!M)n imlustrial einirun- 
nu'Ut. without modifyin^r llu» env ii(umient nor liave we eonnuunieated 
lie' availahle ruotiniis inventory of the disahhuj to tin* supervisor* 

I ai^iee with Dr. Ueswiek that a proirrain should he direeted at the 
point o^'artnal nsa;:e. I do think this is where nur maj<;r sho. teomiuj;- 
is, disseminatinii of knowleti^^c in a fnrm wliieli ean he nmlerstooil hy 
tin- nniisnjiliist jr;i(rd. hy il('Sj;rn«.rs of pl'odurts. of prostheses. 'I'hV 
nmst snphistiraird prosi lip.s.-s ha\*e nn use uides.s: du-y ran perform 
u ithin the fDUst raiiils of industry. To tret thi' pnulueprs iuti) the sanu» 
lanjm.-iti'e. into tlie same sense nf s ahM's as th(» piixhi*** fs of ad\ antap*d 
t*-rluinh>i:ies. a hiiili pritu ity slmuM he assi -ncij to t he rstahlishiuent of 
r<*>t'an !i utilization pro^rram- whieh shouhl he eondinted eoneurreni 
\\ it!i iesfrn'«*h pro;/ra«iis proper. 

Mr. Pii:\m.M AS. f )r. Mann i 

\>v, M\^^. Tn fvlniofve ami perhaps expand a l)it on tlu» reuuirks ^ 
id* tny frii»nd and in||i»aLnie. Jim lieswiek. :» eenlral issm* i< in a sense 
usin-- rhe |>nr!ane!'nf the Federal ap*neie.<. tlu' iK»sin-|,..|t of a lea<l 
ajLi'eni'y. 

I have Ihe l:iu'|ie>t re^rard atid I'espeet |ni' a UumliM' of tin* other 
:iL^eiiri,.> wliieli \\u\r ln-eu ideUt* m| Incjay. I iowe\ er. I'Mt'l, of them lU 

its nwi- wny (|(„.s ui\t see tlii< lU'ea of rehah.litat inn as tlieir prime* 
In.-u-. I llii!d< they iM'ed tn I »e eui'ou ra li'iM | . tnaUihuejl. as tlu* tei'tu used 
{•arher. tn eollal>o!-ate. jiut I think tlietv nej^l-. to he a desi^' uUion of 
a h-ad ai/eney. 

< hw «:| IIk' ll:te!-n:ii prnh|em< | |)i> M liljer'*! Jlula hie eniifusion sofiie- 
tinie^ eXidtUl nil \ \u' M.-irt nf U •!! nM-anillii" prn|.|e U hn Wnmlei- hnW it 
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is MH *U)v>. not iimlvr a iuoih' suhsiinHi:il coiit riluuion in this twvw. 
Tlu'ir cnnirilnii ion is wrv Muuli»st. 'I tu' sniuo r:ui ho saiil ior uil tlu* 
»)tljiT lu iusthat \\\\\v tuvn hu»tiii< mimI in "(m)U'\i oriliis |M'nl)K»iii. 

Il(iw<»vi»!' let Us Mssi'ss tfiiu Jji'swirk's siMlr!i».»nl of !«> or 11 cj^mum's 
iiporatiujr :ii :il,uiit SU million a yi»ar. That >\ a r(MSonahI'» lowl in 
lornisoi whai it Ii ith»ntifi<'s 'llu*r»i» proh'i'Uis. I)i*intrs t(»rhnt)Io^ii'S 

aiiil l<vluiiriai|s lo hcai* on wi'llMh'lincil pal ivnt tr')al-(>rirn*(»(| prohkMns. 
Whal It iiwr ih iliMiionsfiaU' i'viu l;i!it\. ]i yvt >, tothi' p«)int \vh(»n» thi» 
iliopfoof stiunilaloi' h)olv> lila' a lVusi*hl«» couct^pt, or i*»uu» for tin* 
hliml looks lik*» a foasihh* projmt. Hut \\\r\v is a \ iM'V hi:';:4» jj;a}; ho- 
iwciMi llir doninnsii'utions of tVasihility aiul its yiMUM'al \ ailalnlii y 
fo fhc [Hihlii* that nootls it. 'VUr j^rohloms ho\v^ of foursis hooonio the 
wliolo ijUi'siioM of tlu* Way thi* fro*- enterprise systenj is a|)plie(l. In 
inosf of fhi' thinirs \m* ai'«» talkin*: alxMit here, i he jjrospiM't i?f profit is 
nio(li»>t, in<leetl. So thi» KiMleial ( io\'erinuent is iroiiijr to have t» a^hlivss 
a mole foieefnl and diivrt way. Of how tliesr enni'epts shown to h<' 
feasihle arc in faet eneoni'a<reil hy pnhhe .support and pi'ivate inwjil- 
inent intt)thi' uiarkiM iui*- of ! hi*si» teehnii|ue>. I need not hriny: to your 
attenhoti thi' rerent i».\perienee of venal dialv.si.s ami the iinpaet that 
hais on the eoursi' of hi'ahh eare to l)e detiviuvil to th(» AnuM'iean peoph». 

The i'.\i.stenei» of a teehnolo<ry wldrli is superh in the nraii ♦ei^it has 
!ie\iM'tlu»h'ss a eost as.soriMted \s'itli it. We niu.st address ourselv -Mas to 
the, ways w (» en foree i hat proei'ss. 

A. \\v move, the CoUirri'ss uiom's and the achuiiii.stiat ion luov s . \ 
sonu* forn» of national heahli poliev, it is oh\ious that wr ha\e illus- 
trated on a di^ahility hasis the puhlie will I'elij- iousl v eljinior fortlmt 
when thi»y or theii" lo\-ed oni»sai«» allliil***! hy tht^se pr<>hlenis. 

So. in my view, an appropriate lead a*}eney is noedeil to hrin^^ to- 
jivther f he teehnolo^ry ')f clinirians hoili nu'dii al and I'U^^ineeriufr and 
parauiediral, hriiiti' thes(» s(M'\ ie(»s wIumc !!)'• patients are. Hut piea.^i* 
don*t o\ei'look th( eany-on prohlrni hy wliich we make any Idnd (d* 
li-<*hno|oiry a\ aihdilc to \ \\v American |)uhlie. 

.Mr. Hi: \ni.M \s. |)r. lieirh f 

l>r. UMuni. Mie National Sricnec Foundation and. u- its KAXN pro- 
^i-iam has plii'ase whii'h 1 think is adiMinate lu iv. It is 'Misim MiteresI 
ami u.-er applii'ahiliry." 1 think we havi> to reniemlHU* that i«h»as havi* 
tr) l)e ndled (lUi as to what is ava'dahh. Tlu' oidy pcoplt* wlio ean i\o 
this I'flect i vi»Iy are the penpli* ;iri' ;:oiny to n \ it. One reall> hasto 
<»rirani/i' use!* study ^rou|is. 1 ^-.'inuot li!u' a heticu- term than tiuit. to 
find nut what rxisfy in f erhnolouy. in .S*AS.\. M 1 1, any where. Wi» 
want to look into this in <U'der to IdtMitify llM»se nrt»as anil that work 
whi«'h c:\u hi- tl<'\i»|(,pi'(| :i!)d I)if)ULdu to full iruitioh. 

I liiink ill lh<» jndi:iueni of feasihihty :dsn. 1 rcrtainly endor.sc l)r. 
Ma!.fi's ideas. lUoso ffoni iinnier oiLMiiizat ions. r«'srareh eenters in 
tcrhno|i)iiy. rn«iineerinL^ tei'hnoh);:y, t heir* prime I'espoi sihiht \" should 
\iv to itieiinfy tVasihility. Thcu'r arc^ sim|)h' ;i*:»f|o-i.t< wdiieli. foi exaiuple. 
ran us<»il '|uite easily. an«l tlii !*c -nv thoM* i hat riMjuire assistauee. 
'I n use thiv. fhfsr ha\e to h ■ idrn tilled, ami (his infoinia- iof» has tn h(^ 
made availahir on a vny fomUKMi i)asis t«) cNcryhody wim is ji'oitijr 
to r i-\ ii. whi-l her It ht- in New \"nrk, < *hif airo. anv whriv in f ht» I 'lUli-d 

.Mr. lii:Anr.>LVs. Mi . ( iohh*nsou ^ 
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Mr, (1ui.iii;nhon. I WfMiId like to niso tlu> i|m'Mion of whether tho 
liifu' lia> not roiius }iu>f UiS \\iu»ii 8{>uuuli llrst was laiiin*lu»il, this conn- 
fr\ (lid nor hiMi»flu» lliruH foyvi n ni:oi on f lie Moon. 1 womlor whetliri' 
fjh' tinii' has not couw Tor n rontVivniM* surh as wiw h*»hl (ho'in;; tlie 
Spuinik inri»h»nK wlieiv all tlu» scientists ^rot top^tln^r an/l it was then 
«leU'!ini!HMl that NASA, hasnj on all the seienee put info that phuu 
woiiM launch a safcllift* and honu h a man on fjio Moon hy a i-erfain 
time, Ifsnt'li a ronfeivnct* Wi^r^to Ih> ea lied, yon hrinjr ill NASA.yonr 
Depart men? of DeH^ise, every airt^ney of The (Jovernnient invt)iveth 
ynur top s<'ienlilie schools and medical schools forsnch conference, 

Out of fids yon set forth a plan and perhaps we conid *all it tlie 
Mi'dical ar.d 'reclinolo|Ldcsd Institnti', Who it should he nnder is some- 
lliini** you j/<'ntl(»mcn woidd hav»» to dt»tennine. \)\\\ thai iiisfifntion 
would cuni'ein its(df with nu»dicint» an*' technoloyfy, and wotd<l <arry 
out flu' plans t)f the cMnferenc(», So» in i^Vert, yon are takin^r a l-yeai\ 
^ year plan to hiin;^: into hein<: some of flic" fantastic thin^'-s we all 
now are rtLrht nn the froiitier i\{ \)v\Uir avnilahh* to the pnhlic. Vet, 
arc all fund^iinj: around for an answer, 
only raise tliat as a jiossihility, 

Mr. ih;\))i:MAs. Thank you. That is sonu'i hiiifr that will ^ivo us ftir- 
fher food for tlmuLdit as we co!isidec what yon have told Us here 
today, 

I ha\e several (|nestions which 1 woidd like to put to you and at the 
Outset. I would likt» to say how t»norniously ilhunioatin^* and inspiring 
lias hci'i» this disrussion of whrrt* we uiaiy he ahle to ^o if we put our 
iniuils nud wills to it. 

I am viM-y Ldad to .>ee you hen» today, Mr. (lohhuisoo. and you are 
ohviou>ly not a culprit in ttu» in Mrtment I am al)out to deliver, liut. 1 
mu-ii say that wc» in the House of Kcpn^seulatives. Iiav«» a tt»rril)lv dif- 
lifidt time in yfctti: i;- tlie attenfion of the neus media on matters of 
MHUi' «'(ur<c»|ucnce. This hcarinjr today may well !)«» an <»xampl(» that 
there art» -onu' eonsi i urtiv(» thiii*rs ;roin;r on in the Con^rress of the 
I'jiiied .States. |iut» wv havt» a hard time <rt»ttin:r tli(» attention of tlie 
puhlii*. and I ha\e nnl)ui*d(»ned myself at leiiijrt hy s<»rmons on this mat- 
ter to iny friends on tla» <talV of'the New York Tim<»s, the Washin<r- 
ton Vjjsf . and otiau* puhlicjif ions. 

Mr. < loldiuison. would von like to respond i 

Ml'. < h»!.i»i;\MiN, Vrs'. I thifiktluit is (h»finitely so. In that connection, 
we liVr has'ini;' I )r. I**letrhrr invited to our city hy om- hrnad<'ast divi- 
sion, luifh radio and tidevisiofi, to attend a hmcln»ou. 1 think more 
t»f that has to hr done. |)a\e to enli--t the aiti of other ii4»t works to 
^•onerrn MieiMstdve^ with i he prohleui and an important li(»ariny: such 
a.^ tlii<. 1 thtfdv (1 should he roxcrrd hy all thre(» networks, to take the 
onpi-nirntation of what you ami youi* eonunitter art* tryin;/ to do. This 
^Inadd j/ef out lo f h(» pul lie. 

Mr. l>:;\ni.M\^. W'e have erunnnniieaf ions prohhwus. too. Hut I ap- 
prn i ih. < he ll^Mdershipyou au ^ .\ ]M * ai*e ;:ivinL^ in this iuAil. 

Let nie turn <|uiekl yto --oniJ <|uc»-lions. :ind perhaps if you will not 
taki' ?f ill. 1 wnidd ri'mind yoc Oiat we are in the Ilcaisi* and iu)t the 
SiMialc', and p»M-ha[)> »'an iniposc the 1-niiouti' rule heeaiise wr.^till 
waul foi:i\r :i W-w ininutcs foour friends froin KSA. 
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(>iu» of tlu> (|urstii)Hs 1 Would Msk is, is it iuvossur\ to (lovi'lo() intiM*- 
jH^Mpliimry »vsour(vs in tuiivcrsiiii^s iti the Tniuul St:iti\^. if wo niv 
jroiuir to iiiukr hoailway in aliiiiiiix tlu» »h'\ olopnuMUs iti cn^inciTinju' 'Uid 
liUMliriiir? / ^ 

]h\ M,\ss Mv, BruiUMuns. vou \\\v wwwvv of flic intiMMiMiv(»rsity 
))roLM'niu in Hosfon. 1 \V(miI(| niri'rr with yon coniploirly. Thi^w uvkhU 
to an intt»nsitiiHl and cnliirlitiMnHl cdncatiiuial pro^rt'inn in diH<*ii>li- 
rniry l»onndarit*s lH»t^ViH'n mmimkv tiM'luiolo^y an<l na^dioinc. 

Our tipproai'li is si'viM'al foKI. (hu\ tla* ^'cnorafion of a new hmuK 
if yon will, of medical iloctors |o pursue a major |)art o{ their program 
at the Ilarvanl .M(»dieal School hut v»iio arc pn'S(d(»cted from appli- 
cant> with niathenniticul and (»n«/ineerin;r hack^'ounds. Th(\v have 
special couises tauirht hy Mil* ami Harvard, where the tiirnst is 
scientific. 

In the ftehl of hionuMiical euLdm^erin;:, which includes both res(»arch 
in physioloiry as well as what has I)e(»n ref(»rred to as clinical enjritn^ei*- 
in;r. the direi*t in volMMuent as students and enu^in(»ers in a eliiucal envi- 
ronmcMt has produi'ed a vt»ry vi^rorous p'*()Ln*iim hecause of the stnciiMit 
inteivst. This whole area of heidtlu s(anetinies I think the university 
administrators woidd say is ap;)allint'. So the inten'st is there and thV 
proirranis are d(»N i'lopinif, 

M?-. HicADKMAs. l)r. l\t»swick? 

Dr. HrswK'K. I ajri'd*. The interest in a numluM' of activities are 
uiuler way. Thv problem is these na'u who ;rraduattH| rec^ently catmot 
find johs. The pDtent ial is r*(»ad / to hurst. 

Mr. Hu.\oKM.Ns. T)r. Ht»i*enl)er^r? 

Dr. lii:in;\iua{(i. 1 liav(» hecMi at the Harvard Medi(»al Sehool scoinp: 
the jrreat (»xcit(»ment of p'»ople conun^M)vt»r from MIT. 1 would sup- 
trcst to tho Chair*, when pro}.rr;n,is ari» dcvdopc^d they iu)t forget the 
adv:nH*ed traininjr neciled. f Uowship support and th(». special ex- 
pertise* in t.his fieltl. 

Ml'. HaADKM.Ns. \ mjnrhf -ay that as the cl: .ir*TnaM of this suh«*om 
mittee I luivc lu'(»n v(»ry critical of this atimirdstration for enttinfi 
hnck not only rvse;u*ch funds in the r*(»hahiiitat iou fuOd, hut al^o for 
<*:itf in{; hack training** funds. Ohviously. it is not possible to mount ef- 
fective proL'raiiis if yon tlo m)f hav(» the edui*ati'd and trained ]M'opl(» 
to support them, as well as the motu\v. 

Dr. Tir'hauer? 

Dr. Ticyf.Nn a. Wv have Ho ^rr;Mluate studoits in i)hysical and health 
scic»nees, who ar(» all hein}^ brou^dn tojrether \v tla* same ehissroom. 

I would like pertrnssion of th(» chairman to submit this rcp(u*t liy 
the .Space Rese:n*ch ( *oordinatir)n Tt^nter. Pittsbiu'irh. Ta. Tliis (»tui- 
hjeriitcs desirable* coursers in the life ami mcdi'*al seiences foi* physical 
-cient i^ts :!!id eiiiiincers. (Sec ji. 1)2. SKCC Keport \o. V2\ ap])cn*ded.l 
It also shows soniethinir else: 'Hkm'i' is no shorlaL^'t* of students but^ 
there is a shoi taire of ins! ructois. 

T foutul otj a rece)it trip to Kny:land and lN)lan(| where T was eoTi- 
dii'*tiu«r seminars, that the bottleneck is the lark of (|ua1in(*d instruc- 
tor.: williuir to deN-f>te their tim(» to \hv traininj; of <rra(hnit(»s itj 
iiiarketabic skiIIs I'elatinn' to rehabilitat ioiu ot'ciijiatioiial safctv auil 
health, anci liu.acm | loiluct i\ ity. 
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Mr. liUAhi.AiAs. 1 In VP niw 01 hi'/ question. ()tu» of llio policy do- 
»'i.«inns iliMl I liMil fiDhi whnt most of you }invo saitl toilny 

irivrs su|j|)ui't in ilir jiiiliriiuMii itiat |u'i hn|»s us wo <'i)nsid(M* p\lrniliii|j: 
ilu' KN»lij)liilitiU A«'l. wooutrhi lo iinnulali' llu^ I{«»hul)ilit:iti()ii .<»rv- 
iiM's Ailiuinist rati»>!i torntrr into i'on|u'!nl iv** n^latinnships wii h \ASA 
aiul tho.-ip DthiT <loparl iiu'Mts of t lu» Kt'tlpful ( ioMM'iimrtil that support 
rivM»arc'h iuhI (Ipvrli)pnu»!ii I hat may pt'otluct^ ii»rlmoloyii»s sus^vptibli^ 
of ap|)lii'al ioo lo tliM ri'haljiliiatioii of tlui hatuliriipprd. 

KailuM' tliM!: ixM'suinLT aiinlh*-!* alti'rtiaf ivt* whii'li \vo!iM dimply \iv to 
atliiioiiisli and \ivn^\ is \\\v\v .lisaiiTt't'tiirhl atui if \\mv is, do iiot 
luv-itatt* to \(Hn' ii is tluMt* tlisa}irt»rHM nt aiuotifj: you i;i rrspcct to that 
|»artirtilar |)roposal < 

lh\ l{i.s\vu-K. I'frliaps issia* shouhl lu^stalrtl iiistai'K' ttM'ms, l)Mt |^ 
Irt nu' just say. in my niin<K thi* USA and a munlu'r of ot hot* a^^Mu ios 
have di)!ii' a h)t nf inirra«'i i!ii»\ Tuih'!' jjranis from Mil anil ihr \'A. 
tht'v ha\ r alt<'ni|>lrd tu lu-iiiLT toirrlhrr a mnnln'r of pt»o|)lt» throuirliout 
t\\v airfnri(»s ami ilnouirhoui tlu» world today in dovi^lopinji a lot of ♦ 
pH'^-nri» as to tln'sr |)rolihMus. 

Mr. i5K.\ni:M.\>. .\nd hax ioir put that liy|)othi't it'al ijurstion to you, 
I do noi liican i(» ju<l;i-i' ont» way or aiiotlu'r what HSA is doin^^'Li»i 
llnun (li«fi»nd t la*msi'l vfs in a niommt. 

Mr. ^'^'n)I^. 1 wonhl say lla* mandati* is almost nt'i'»»ssary hrrau.-(» 
all nihrr nu'llM)il> ha\i' faih'd itp to now. {)nv of tlic» im|)orta'Mf thiutrs 
is tosahaiTi* intormaf ii>ii whit'li is a\ailal)h' now. This is in i'outrast 
to other plan^ for tin- fulurt* whiflu of roursr. ha\i' to Im* I'arrieil out. 
Hut is still a \sraltli of inlnnnation availahh' immediately and 

I t hiwk t iial i< nil.* w :i V to if out . 

.Nfr. Hh\i>i.m.\>.. \\'t'll. I am not lirarinyr any dissi'Ut for my 
|Moon^if ion. 

Prot'essur .Mann i 

I )r. Maw. Tlh' only !'avi>at 1 wouhl otlVr is that it would ht^terrihly 
inipoiiant ihal thi'i-p In* soincWtMly in •■har«j'r, lesi thr (Essentia! atirac'- 
t i\vni-ss nf this i-esults in a I'limpet itin i of the elftirt. I think niandati* 
\< i n ortjiM". 

Mr. IticAoiM \s. [)() you think there on *:-1h ti> Iu- a s|uw'ial ofliiv \vitlnn 
K'.^A, in *liar«re (if i his |>ai t leu ho- rc'spo!t>ihility i 

I )r. M \\ \. [ rnay ivxtend my remarks. Tiiaf is flu* need within KSA's 
:idyi<ni'y funetinns. peojile wlio |ir*ovide advisory su|»port for a hroad- 
eniuii' Mud stfi'nirlln'niiiL'' of iheir fini*-tin;is stalfwise. in ih»al w-ifli the 
lu-orMlrnioir pi ram. 'I'he protrram I helie\e t hns f:o- lias lieen aihnir- ^ 
:dily pur^uiMl hni if the lioniidarir< wvr to l»e exleinh^d to take ii! all 
ihesr (illn-r ;iL'*eiirie>. NASA Mud all the r»tliers, if RSA were in Ik* 
*le<iij"n:iti*d the h'Mil atreiiry, iheft- '^hnnhl he a mandate to fjjeni lo 
ennipi'ti* uilli thf (Jthei* :»n-iMifi(-s. Wnuhl lia\"e to mamlate. * 

MV. I>i;\n':M\v. | hu\e I»een arnnUil here huiL'' enoi|o-h t() know that 
an .-idhKinit inn lU- a iMel^^i-et wit hoi it m mandate is not tei-rihly <'tfeet i\ e. 

hn you lino in re-p^et to i lip pri'<c*nt funefinns nf !{.'<. \. lliere is a 
p.ittiM'ii uf -A pee)- re\ ieu (if tlieif poiicii«< loul j»roi!*ram"^ ( That is tosa v, 

p"^ i^ in niua hrr w ay. tin t lu»y i'oti.<uli in US A M )i> t hey ronsnlt with 
pfopK- |ilM« yjii. yoni' a-so«iaiion, |>e()|»|e a<'ross the enuniry, your 
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l>r. Kksnvh'K. Id n\y v\\ti'v\v\\rK\ 1 wuuUl ?say (nnphatirnlly. yi*?*. Hut 
also tliiM'o isa trniiiMulous room r*»rM'iilar»ro.ni^'iit and l»Mi)ro\TUK'iit ami 
briiiuiu^* in [x-oplr of oii-u status. 

Mr. HiJADHMAs, (iiMitl<Miu'U. nuw'wi 1 want to il^aiik vini. 1 assuiv 
you 1 think juat allhouuh wi» liavo not hini an a ■•my of hihuIhmv 
of tlii» roninjitt<»o luMv loilay this Iumuu a Friday inorninir in an 
i»\trcna»ly l)ns\ institution -what y«ai nnvi» had to say will hr widoly 
>tU(licMlan«| I am hopi-ful uv /an ha\v nauv la^ariuirs on ihissubjori. So 
I iim vt'r\ iii'atffnl to all of sow, 

I think wy shiill W)\\ In-ar fiom Mr. .lami's liui'ii'ss. A<*lini: Com- 
missioiu«r of USA, arcomnanipd hv Dr. lanu*s lianvti and Mrs. Joaii 
ll..\lilh;r. 

Mr. Uurri'ss, Dr. (iari't-tt, and Mrs. MilK-r. aiv Ncry happv to 
si'oynu. 

STATEMENT OF JAMES BURRESS, ACTING COMMISSIONER, REHA- 
BILITATION SERVICES ADMINISTRATION, SOCIAL AND REHABIL- 
ITATION SERVICE. DEPARTMENT OF HEALTH. 2DUCATI0N, AND 
WELFARE: ACCOMPANIED BY DR. JAMES GARRETT, ACTING 
COMMISSIONER FOR RESEARCH AND DEMONSTRATION, REHA- 
BILITATION SERVICES ADMINISTRATION: AND JOAN H. MILLER, 
DEPUTY ASSISTANT SECRETARY FOR WELFARE LEGISLATION, 
DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

.Mr. lii nnKs.v I fivl (inifi* lunnbic makini: a statiMiuMi! fol owin^ 
sur!i ;\\\ p\.'itinii- pri-s^MUntiou and I don'i :ntrnil to hnw as my 
dofoiisc of what svr havo donr in tvM'ms of supp y'l'v: t]i«» pi^n^'-'-am of 
t;nLdiUH'riii;r r(»st'ar«'li. 1 am Iumv simply to put h , .■ » you tlir pusit ion 
in which \\v art* totlny mimI hopi* that what I m\ m;rht serve as a 
foundation fm- plannint** our fnrthiM* art iviiy in t\w ourso of jiroscut 
and futu!-(' events that liavt» heiMi well illustrated for us throu^rlj 
I he prtM'edinii' testim(»ny. 

1 lias'i' with nie Dr. dnmes (t.arrc tt. who, as yon i<now. lias heei. 
associated with the reh:il)iii(ati(»n reseaivh pro^rrani for its entire 
history, iihoiii 2n yeai's. He is, 1 think, more than any other person in 
the eouiitiy. leadinti: the way toward the implementjition of a)>p]ied 
feelinoloo^y (o the needs of the h:in*lir:ipped and ihr dissemination of 
inff)rm;it ion throiurh our piihlie proii'i-ams. 

\\'e mIso ha veM'rs. Atuxu Miller, the Dtputy Assistant .S»erotary 
for* W'elfari* Deii-isl:)i ion ffu the Di'parlment. 

I won't try to read this throu<.»'h. Mr. Chiiii-man. iiee;iu>e time i- of 

the es>eni-e. I kumv this ilueuUKMlt eau i )e ineludeil in yoiil* I'eeoiHh 

h:is"e lieen foiwerned with tiridinii' ways of ser\-ini:" the t'ar moi'e 
M-rioii>ly tlisahh'd lhi-ouu!i the desehipment of des iees udI oidy in 
nn-hility. Imt mIs(» iu the :He of the hmuan anaiom\-. To do so i»e(»n 
Mie » ont-ern of <nn program throu.iih it> lunn history. In lIK^t, tht^ 
Oflii'e of Voeaiional I^ejiahiliiat ioii (OVKK throutrh autlioritv 
li-runieil nmler ihi- \*or;iiinnal Kehahihtal inn .\ef en.'u-ted th.at year. 
iM'iTJtn the suppui't of resi»:ireh ind trjiinine- artisities in the fields of 
pr-o<l het ies, ortlinl i.-s. ;uhI Si'Oj-ory ;ii(l>. In this J'espeet. the ()\*K in 
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thf>M' ilnys juiiu'd with ilu' \\Mfttir»s* A<lt!iinisvtiitiofi, ihv \':\ny wnti 
N:i\\* \\w Niitiuiial Ittstilulos of Itfullli, \\\v i'\\\U\\v\\< Ihwviui 
the Ollirc uf I'ldu^Ml inli in t']t>M'l\ i't»ui iliiisiliMl pt'MyljIlns of |VHMr»l> 

?m<l tniiniiiy Tlit' pt'oirni. i \vj»s (lf:4},»'ni'il at that uuw (u 1\h*u> njujor 
fiuplijisis (Ml tl)i> prnl)hMi) of till' !ini|)Ut(M*. 

*riu' prouraiii Inis luu'ii cW.st'ly conrdinnii'tl uvi'i* iniiiiv vcai's fliioujrh 
the ronsnll:»i ioti :um1 :hI\ ice pi'oviilcil all iiu^'iH'io*' l»y tlu* Xjitioiul 
ArjiiK'tiiy of Sc'ii'MiM's ( 'luniiiilfiM' on IM ostlirl irs Hrsoni'i h toul l><»\ (»|op- 
huMtt. A^ pt^yrrss was iiuolt* in tHTiaiu jiitus ami iiianj)o\ViM* was 
ojuul lo iiiuhM'talxP otiiri' pf'ol)trtH ar«»as» iIk* pi'o^jfram wtis rxpaiuimi to 
inrliMli' oi'f li(>piM|ii' hrat'iiiv:, inohilit v <lrvircs siu'li as v.}nH»|rluiii*s ami 
M'lisory ;ii<ls siH'h a^^ lu'ai'iii^' aitis, iH^aitinf: imu'hines foi* tho hliiul, ami 
many otlu't siniilai'th^vict's. 

I shmiUI likr to >lio!'ii'ii this stalt'Oirnt i\u\\v a bit. ?'f ill Iravt* yon 
with as>tion»»- !issui'am'«'S as I can at this point tiiat tlh» JSl million wi^ 
hiiM* invi'shMl in the projjfram at this timr i*t»pr(»s('nts a small amount 
in fi'i'ins of thi» p»h| It has hr«)U}j:ht ns to this ilat*'. ThW is a nu>si i'ost 
pih»rr i\4' cfVoi't . 

! loppfnllN . oui' invi'stmpni will \)o incrrasi'd toS*) rnilKon in thr t'om ■ 
inL** vrar. It tt)o, perhaps, con^j h;»*h)nhK'«l ilcprmliny '-r wsnwvh priorl- 
tii's with tlu' ain^h' jnstificati.)!! vt'll«'i'ti»t| here toUay, 

Wv also haM^ a statrn fut im'lihl.^'l 1m'I*«» whii-h I thijjk will Ktipport 
thr ipn'stion yon put forth as to tho assio'iuu'r of rx*'i'lh»n<'i' in tin* l<in<|s 
(if ai'tivitirs y-oinu on ami of applii^ahilit^v of rrs(»arrn fhnlinus. \V«» 
arr trying* to taki* imW tln'ouLrh uso of fon'ijrn <a!nvnri»'s, of 

(ji \ ('hipmi'nts in Polaiul. ^'ujjfoslavia an<l otlu»r I'ountia^'s, whirh \U\ 
<iarrrtt ruuhl i*itr to ynw. Hut I w.tiit to ih^al for }i moment with a 
utatttM* not ri'fcri'i'il to in my pap«M* hut ***Mlainly rr'\»rr<'il to in tho 
tt'stimony. 'I'hat is tlu' \ery important subjeri of appiii'iition ami 
nl ili/al i^n. 

Timely ami full iit ili/at ion of wh:*t know IuisImmmi, in m\ estimn 
tit.n, om- of the majtu* stninhlinir hln^k^ to tlu* extension aial impi'ove- 
nn'iu of our scr\ i<*es ti» t h** moi e si'mm i'I^ InnnlirappiMh 

huiiny- this wi'ek, I ha<l a \'vv\ (»xrit iny expei*iem*e at a I'vlxMaiet ^es 
instilnir rij»iit in \\'MshMi<rf«MK I sa w demonst i*at«Ml a youn^^ 
woman who was a hi^'h <pia«L (lujuli'iple^ni*. She could only lO'^Ne her 
ton;iue. Tln'y had desdoped a de\ ire atta«*hed to a typewriter and 
thriMi:^li a multiple system nf eh-etroiui' di'viri's. this woman has h<»en 
al»h' til type at th:» ratr id* liii to woi'ds per minute with lau* ton}i:uo. 
'V\u< npcns up 1 he opp(u I unity for her to tio many i hi!ii:"S a^ home. 

1 aske<l her- ahoiU ^^-ett iny: f)Utside t he home foi* a job. This ''ame up 
in a di^»"us<i()n w ith a •ii"<>np penple fi'om the Departmelit of 'ri*an> - 
pi Mi; tion are L'i\"iuii:soh«e real serh>us eonsidei'ai ion to de\Me(»s t hat 
wil! nnproN e t he mohdity of pi»op|e lindti'il in tiuaus ai heii'y: ahle to 
walk and who us" wheelchairs to n-et hark and foi1h to places of 
eni|)h>yine.it. 

In lerm^ t he aj plirat inn of uu)sl oT this t'M'h!U)li)ir\ , i>ur adnnius- 
iral natui-all\ w »uld lunc to iia\»' a i^reater kn«iw|ei|j.rc of the I'e 
^•*art !i. Too |i w oro^rram aihuinistra(<H"< ktic.v t)( (I'e new (jes ie<vs and 
their potential. I ^^M^\ an illustration of a deaf liliud person on lele- 
sisiiuj usini.' nm- (d* the seuso?-y i|r\i.-e<, siii"nalinu' him to pi<*k up i 
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jihone. MlifMi the voice wan transmitted, it was transinitttHl in Hniille. 
That <H»i1ainly oMtuuMl up a new horizon for that youufr man. 

We need to tttW rnoit* time in training n^hnhilitation staff and in 
acfjuuintinir the ptiblir with thest» new deveh)pn»entK. The otiier part 
of the pi'ohhMU is the iai)aeity of the indiistry to find ways of produe- 
in;; tliest* kiiuis of ecpiipnient at a eost tluit can W misonai)Ie to tlie pur- 
chaser or user. 

This, in stnnnniry. is wheiv we are. I hope we can look forward, Mr. 
('hairnuuh to j^tvatly incmisiul emphasis in th\» area* As I suji^ested 
earlier, if we a!*e to Si»rve the most severely disabled, we nnist have 
these kinds of tools with which to do it. 'Thank yoti. 

[The prepared statement of Mr. Hurress follows;] 

Statement or .Tames Hvrress, Actino ('ommissioner. HEHAbtMTATtON Services 

AUMINISTRATION, DEPARTMENT OF HEALTH. KDU'CATION. AM) WELKAUE 

Mr. Chalrmnn and Members of th(» Commlttet* : W*» are plensod to have the 
opportunity to ap|>ear before thl« Subcommittee to dlwUHS tlie uppHcation of 
technolo|»y t(» the iioiHls of handt(*api>ed i>ersoiis, We would nke to present a 
dowTlptlon of the Uehabllltatlon Services Administration program of re»earrh 
for improved rehabiHtation servitt? syBtems for the Imndicapped uaing and de- 
veloping appropriate technologies. 



Our (concern in this area lain a bmjr history. In lfri4, the Office of Vocational 
Rohabilltntion (OVB). through authority granted under the Rehabilitation Act 
enacted that year, began the support of research and training activities in the 
fields of prosthetics, orthotics, and sensory aids. In this respect, the OVR in those 
days Joined with the Veterans Administration, the Army and Navy, the National 
Institutes of Health, the Chiidrens Bureau and the Office of Education in closely 
coordinated programs of research and training, The program was designed at 
that time to focus nuijor emphasis on the problem of the amputee. 

The prou'ram has been closely c(»ordInated over many years through the con- 
sultation nnd advice provided all agendev; by the National Academy of Sciences 
Committee on Prosthetics Research and Development, As progress was made In 
certain areas — that Is artificial limbs—and manjMnver was dcveli^iXHl to imdertake 
other problem areas, the program was expanded to Include ortliopaedlc braclnR, 
mobility devices such as wheel chairs and sensory aids such as hearing aids and 
reading machines for the blind and many other similar de\ices. 

During the middle lOtJO's, a concentrated effort was mountwl by the Rehabilita- 
tion Services Administration (RSA^ to utilize wherever possible the technologies 
develo|)ed In the T*nlted States spa«'e and defense pr^jTrams. \ Joint program was 
developed with NASA whereby unclassified technolr^y would be made available 
to rehabilitation specialists for use in resolving comrlex rehabilitation problems. 

After elffht years experience, the pro:rram was gradually changed toward a 
more realistic approach of placing engineers, physicians and related scientists 
together physically In a clinical setting to work on patient problems. Tnder this 
approach, the necessary teamwork was estalillshed at a level o^ expenditure 
that would produce cost efTectlve results and Improve communications between 
the disciplines. This program was set up as the core area for an expanded pro- 
gram called Rehabilitation Knsrineerlng. 

In the past year, arrancrements .similar to those we now have with NIII have 
been worked out with the National Science Foundation and Its Research Applied 
to National Needs fRANN) program, as well as with the DeT)artment of Trans- 
portation and the Department of Housing and T*rban Development, 



.V major effort of reseamh nnd demonstrations under the Special Foreign Tur- 
reufy Projrram was mounted nnd ccmtlnues in the field of Prosthetics and 
Orthotics. 
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III rotiutrie^j \v)u«r»» botli tvclumloify uiid iiunlirul j>racth't» I'oinpan* fdvunihly 
Willi thiU iif fill* r.S., siH-h MS Pnliuiil, Yimn^lnvla ami l*»*n!i»K innn* sn|ijiisf li-iitnl 
n'5?i»nivli f>rosiUi»tk*» nnd Mi'ihutlrs is .suMM»ir»»<l hy tlu» SUS with S|H»finl F(»n»iun 
<'iirrrnr\. In rnl:iml. SUS*sp(»nsori»(| n»M»an'h lias ih»v»'lt»iu»(l tin* \viih»l.v afi'!alnM»tl 
trpatinritt (if nitiputrrs ii)uiMuU:it(*lv t'ollnwlii);: ainputaf liui thrnUkMi the tlttlnu of 
a |iro>tlu*>is and llu*n rnrly t within *2\ hours) ainluilation. Widely ;H'iu>pt('d 
fiirnntfljuut llif I\S. and flii* \vi»rl(K this tt'chulma» n»dnct»s hosiilf;il|y.ati()n ('t»Nts 
and tinir nntl allows rla> luitimr to rt^turn to ii(»rni;d vikNitloind ai-tivltUvs within 
lio ir» fnlltjwinc tlu* aniiaitation. <N>in|Kin'd to so-calh»d conviMdlonal man- 
a^iMUfnt, this r(*sult.s in a rohahilitation tiino ^avhm of from six nnuiths to ouo 
yt*ar. 

NATti»N.\t. SVK'IKM OK in:itA»n.ir.\T;0N i:N»iINK.KHlN(J CKNTKHS w j:xri;i.i.j:Nrr. 

In July lliTI. the SUS/I{SA. following tho aclvicc of the Nutlonnl Academy of 
Scienri'V. lu.jjan the (»x|jan(hHl proL'rani ralltnl UehMhilltatioii Kncineerinu. The 
plan developecl hy the NAS I'alls t*f»r (Mnitiniaition of tin* very sui'cessftil projei't 
researeh jrratit program iif the previtiUs 1.1 years. In adilitlon. It reeounlzes that 
♦ eflain irjstimtlons of hiyher tulnratlon with existlnu schools of niedl(»lne and 
I'nirifiernnu which iuivt* very active rehahllitati «n service, reseandi and training 
pri»tfra!a< liave dcinonstriited their capaMllty in the area r»t' Uehnhilltation 
Kn;rin:*eriinr over thi» yi»ars. The first Uchahiiitation Mutfineerlnu Centers wero 
fnnihnl in KY IU7«*. The ^'enters fnathnl \n da c with their ctire restNirch areas 
are : 

i\} Uain'ln» I.os Anii;ros Hospital-Vniversity of Southern California — "Kunc- 
tioinil Klectriial Stiinnlation of i^iraly/i»d Nerves and Mnsdes." 

Moss Uehahilitatlon Hospltul-TtMuplo and Drt»xol Unlvcrsitic^s — *'Nouro- 
lanscular Control Systenis." 

(Hi Texas Iiistitato for Uehahilitatlon and Hesi»an*h. Ihiylor I'niversity Colh»}<e 
ol' .Medicine anil Texas A kS: .M ''niversity ■ "KITerts of Pressnrc on Tissin*.** 

Ill llarvaril Cniversity and Massachusetts Institute i»f Tech in )h);ry—" Sensory 
Keedi>arl< Mechanisms. *' 

loi Northwestern I'niversify and the IWiabllitation Institute (»f Chicago— 
"Internal TotJil Joint Heplaceiiient." 

Kerenr siu'iilth-ant results with pn>irrani Impact include the followinu: func- 
tional elecirieal stimulation for niuscloK in hemiplegia, tlotatlon nnild) hed tor 
spinal ci»rd inJuriMl ami hum patients to prevent pressure nlcer.atlon of tln» skin, 
liu'hi wclu'Iil cnsmellc and fuucti«>ual drop-foft braces, nuuluhir prostheses. c<m- 
I ml (if exiernaily jMiwiU'cd upper extremity devices thnnnrh pattern in»comiition 
lerhiiiiiues Miiil MMU. hio-ffiMlhark devices for physii'.al training of disalded and 
i*MrI\ rnohi ligation of patients witli severe fnu'tures of lower extn*niity with 
frai turr hracing !i»clmiuncs. 

Wiih ihis past history, the SUS/USA welcjimed the provisi4m in Sec. 2021 h) (2) 
lit* the Ui'haliilifaiion .\ef of in7;{ for a rehabilitation enu'ineering priority. In 
rjirrying oiu ilie prnvisious of thai Art, US.\ in Fiscal Year liiTI will lu» eommit- 
tinu Mimethinu' in excess nf .S4 million- >.S2 million in reliaidlitatiitit engineering 
iM-nti rs iif exeellenci'. SI. 2 iniltion in rehaliiUtatinn engineering activities within 
the rr<i'arj h and iniining centi*r program, ami the remaimier lneie\i'n rehahilita* 
timi eimineerin;; prnjeri^^. I-'"r I-'iseal Year 107."i \\v expirt to increase our invest- 
nii-ni fi. ihi' s." milliiin eai nmrUi'd in the iu*w Act. 

W<' wniihl in» liapp.x' lo respond to any um'sii'»ns you may Iiave. 

Mr. Hu.MOMAs. Tlmuk vmi x-ei v iiiudi, Mf. Hune.ss. 

r>\ the way. let iiic <av \m» ;ire nwaii' of vdur outstamlin^ roi'ord in 
\iu\v iH-ifi()ii;il rcspotisil)ility. 

I)r'. (rarrctl, it is \ er\ isinnl to liasf you lu't'oi'e us. lliwv yon a stato- 
ineiit y(Mi woulil like to make f 

Dr. (i.\nin:!T. I do not tliink so. 

Mf. HnMM->^. W'v arc very pleased vvitliin I{SA to \uwr \)\\ (Jarrott 
l«;ifk within HS.V. heCMuse it will make it jjos.sihh* t'of hitn to ndatt* !■*»- 
search more diiiTt ly to the issues. 

Mr. I'lnAOK.MAs. 1 a|)pr<M'iaie that. I am impfe.^stMl hy what" I i\\ki\ 
y\v, I'ui'ie^s, to hi' y()ur iiulication of the nee«l to irixc more* attontiou 
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to support and linku^os to tho application of tochuolo^y to the rc*ha- 
lulitatioii of llu» handirappi'il I would hopi^ tluit tlu* Vxprossion of 
^•oii^'^M'u oil your pai't will liiul sumo listtMUM's ilown ut IIKW, at otluT 
jowls- evou in tho oolostial roahus of tlio Ollicc of Maiuigoniont and 
JtudfTot— wlu'U tlioy look at both tho training; and ivsoaivh ooninonents 
of KSA. ^ 

It would soi'ui to luo, on tho basis of what wv havo hoard today, that 
not to provide for traininj^ uro rosoaroh in this fioht is tWally 
irrosi)onsibl('. 

What nbout tho linkups probh'jn < I havo luuinl tlie criticism voiced 
today hero l)y Mr. (ioldcMison uiul Mr. tiornuiu at tiu» outsi»t, thon by 
otlior «ronrlonu'n, about tho hirk of i-oiuiuuniratiou botwoon NASA and 
USA, for oiu' cxanipliv ( 'oulil you ^'ojuniont on tiuit i 
^ (lAUum'. I wouUi bo *rlad to oonuuont on that, Mr. (^hairman. 
First of all. \\v had in tho b(»jrinnin<r a written n^MvonuMit witli NASA 
to set up an i»xpoi inuMUal i)i'o^nuni with tlu» torhnolo^jioal utilization 
^ ;rrou{) in NASA on an oxporiniental basis. They were to work with 

suini- of tnw ri»se:ireli and traiuin«j eentoi'S and some of oi;i' pro- 
;frum grantees to detornune wlu»thor or not, within this vast stoie of 
tociuiology, there wei'e motluxls or techniques which could be helpful 
in. probleinsof rehabilitation, 

After about H yea?'s of this eooperutive otfoit, ami T)r, Keswick 
hero was one of those involvetl in that effort, as was Now York Tni- 
voi-sity, we found that merely the sharing; of infornuition was just not 
enough to brinjr technolo^ry t*«) U-ar in the solution of hmnan problems. 

Tho reason for that is U'canse wi» have, as was pointed out, a dicho- 
tomy between fundauientally the euirineers on tho one hancl and tlie 
fiealth scientists on the othei*. Therefore, w»' (U^tiM*miued, based on this 
oxperieurc. that tiie only way technolojxy cnuld be hrouirht to l)ear 
on the problem was to start where tho i)rohleui was, wluch was in 
the clinit'al si^ttin^. 

Therefore, this national system of rehabilitation onuineering <Tn- 
tors. of wliicli you luive had two representatives today, is an otTort 
to havo engineering, uiediriiu\ auil health-i'i'latod persmuu^l lu'ought 
togethei- at t lu' d inical levi'l in order to solve tlu* i)i*oblems. 

In other words, merely luaiuhiting the sharing of information is 
not enough. Tho only way in which we will have any solution is to 
apply what we know where the pi'oblems exist and wliero the deuumd 
is for the solution. That is the reason for the r(»habilitat ion engineering 
^ renters. 

Mr, HijAOKMAs, Don't yon think in view of the t(»stimouy we luive 
have hei'O tochiy we need to put substantially u\oiv money into the 
rehabilitation engiu«»(M'ing < enters t hau we are prestuitly doing? 
^ fJ.MMMirr. ^'ou liave a pi'oblem I sup))os(» of balaiK'o nf the ro- 

sea i*rh prognim. If you look at our pnrricuhir })udget. which foi* 
107^ is .S'iu million ami for ]n7'» is i?'ifi million. Von will see that we 
have builtMii ront !?ni:ition costs of tlu' ?*esearch a?Hl ti*aining centers 
whicli T'ouirhly t:ik(» uj) half of that appropi'iation i*(»(]uest. So when 
one talks in iei-?ns (^f -JO op *jr» p(»r«'ent, this means devoting :i very 
considerable pail of those iH»snurccs in terms of nvailable fumls to 
i-ehabilitation enginciu ing i-cs(>arch. The ivsources tliat wv ni-e bringing 
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to bc'ur Hrc in thv re^jular It. & U program as well as in the rcsciirch 
and training contt^r progranj. 

Mr, liuAOKMAs* 1 waH al)out to saw Dr. (lunvtt, I appreciate the 
sensitivity of your situation* so I will not press you further, 

Mr. (lOKMAX. I would like to make one eonnnent, Dr. Ganvtt is per- 
fedly right. Mandate is one thing, but we will have to go before the 
Appropriations Conunitteesto get tlu» money. 

Xow, the ad ninistration has not s«'t up the full authorization 
anu^nut for leseareh. They sent up $20 million this year for Hseal lJ>7r), 
K iA i \ s they e.\|)eet to inereas(» their budget to $5 million, liig deal. 

'Inhe re is $25 million in authorized money and 25 percent of that 
amount ecpiuls mon> thun $(5 million. 

In otluM' wo!\U\ they are not even recjuesting the authorization in 
U.K. S070, It seems to me totally inade(|natc in terms of what they 
are doing now. 1 lun just laking'the snuill tigures that are in the law 
and I say Nvhy isn't tlie President sending up tlie full amount in the 
total vwatioiml rehabilitation budget? 1 want the record to be very 
(»lear on this. This great leap forward to $5 million eannarked in the 
new act leuv^^s nn» flattei' than a pancake, 

Mr. liKAHKMAs, I)r, (iarrett, do either of you, Mr. liurress or Mrs. 
MilhM\ wi.sh to ivspoml? 

Mrs, MiM.KK. Perhaps I can respond. In evaluating the budget, the 
de<-ision was nnule to put more in services. While the budget only in- 
creased sliglitly, tlie pui'chase of sei'vices through the Social Security 
Act and the title II act is increasing. 

The!H» is $1:^7 million outside RSA programed services. We fceh as 
Dr. (larrett said and also as Mr, liurress said, that we need to take the 
re,sear(»h and apply it to the operating vocational rehabilitation ,service 
programs. I think through the State i)rograms we have put money 
m s^M'vires. I would like to put that on the m»ord. 

Mr. HianKMAs. I appreciate that, but I nuist say in all candor that 
that reminds me of >Ir. Nixon saying how nuich more we are doing in 
the hunnin resources field this year than last year. Put he also falls to 
point our that a good chunk of that increase, to which he was vigor- 
f>u,sly opposed, was shoved down Mr. Nixon*s ch.rcat by the Congress 
of th<» United States, 

So I would like to express my own hope that when another look is 
taken at the budget foi* rehnbil'itation, that there be consideration of 
the impact of these hearings. It is also my view that the people testi- 
fying today are among sonn» of the most knowledgeable in this area, 
T feel it would lx» tis(^ally irnsponsible for this administration not to 
seek a(le(|unt(^ funding Ix^th for i-esearcli and training. 

1 nu't a few days ago with other physicians concerned with rehabili- 
tation research and training and they brought to me the same kind of 
message I heard today. So 1 think it biromes in lai'ge ))art a question 
of what the administration believes tf^ be important. Some of us on 
this committee, both Democrats and T?epnbli(*ans, have tried to get 
across point that we think greater investment in rehabilitation is 
mucli moi-e important than some of the programs which the adminis- 
tration appai'entiv feels are important. 

.Mr. lUimKss, Mr. (^hairman, I (»amiot disagree with you. T have 
been in rehal)ilitation 30 years of my life and it is my life. I believe 
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this is tho avoniio whoiv wv ran iiiaki> a siiriiiHiunt cliffemu'c in our 
Nation today. 1 take tlio lilHM'ty of niakiii;^ that •itatoiiUMit. 

W<« hnv4» a lot nioro ^L^'ound to rovor and as was iUustrat^d today, wi» 
ran do it. I also tWl vory strongly t^iat tlic whoh* rohahilitatioii pro- 
j^raiii sluMild Ih» so strurtui-rd that it has ^ooil moaning and purposr, 
that it has puhlir arroptaiuis and that, to tlu' pi»opU« who reoiMVe sorv- 
i(*i's, it iiieans a n-stoi'ation of dipiity and solf ivspoot. 

I helirvf this should Im» the fio\\\ of all the efforts we are making 
today. 

Hkadkmas. I appreciate that lesponse very nuirh, Mr. Burres.s. 
I will ask von one more (piestion l)efore we adjourn. It is the same ques- 
tion, in etfert, 1 put to youi' pn»decessors; namely, yonr reaction to a 
proposal that we slu)ul(l niaki» it iiumdatory that tlu» RSA enpi^e in 
Inoperative relationships with other Federal denartiuents in respect 
to the application of techiiolo«ry to problems of tne handicapped. 

Mr. lii HiaLss. I woidd welcome that. I think you have alreadv nmn- 
dated several activities which we ai'e carryinjr out this year. T nelieve 
we are underway with some of the cooperative etforts with some of 
the other ajfejuMrs that ai'r roucerned, ami the only hesitation I luive 
is hein^'ahle to tiiuuicially support this kind of a mandate. 

It is einharrassin*:. 1 helieve. to Ih» asked to dijr a Klitch with a shovel 
whirh has no haiulle on it. if I nuike myself clear. 

Mr, Hkadkmas. 1 appreciate that n'sponse and I should have thought 
it mijrhf not he wise to ask you to jjive a judjrnient witli I'espect to that 
iiiamlate without jrivinjr you some appropriate resources to he ahle to 
carry it ()ut. That is the reason liiany of us are workinjj on the art 
ronrerniui/ educ'atirui for handicapped children. For the (*ourts are 
insistiuL' fui tiie constitutional rij^fht of handicapped children to an 
iMlui ation yet the money is not availahle. 

I hope roll will allow us. Mrs. Miller, Dr. Garrett, aiul Mr, Iturress, 
to invite vou hack ajrain. 

The (iiair wants to thank all of those who testified today. We are 
jrrateful to ail of you. The suh<'onnuittee is adjourned. 

Thank you. 

I Whereupon, at IiJmS p.m.. the suhronunittee was adjourned, to 
iveoiivenesulijef t toth(M*all of theDiair.] 
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